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THE NEWLY DESIGNED 
1989 FORD RANGER XLT. 


We took the best-selling compact 
truck in America* and made it even 
better for you in 1989. Because you 
don't stay on top by standing still. 

IT'S WHAT'S NEW 
IN COMPACT TRUCKS. 

Ford Ranger XLT’s changes for 
1989 start with a new, more aero- 
dynamic exterior styling and con- 
tinue inside the cab, where the im- 
proved interior environment features 
redesigned seating and a newly 
designed instrument panel with 
tachometer. Thanks to its 2.3L Dual 


IT'S ALOT OF 
TRUCK FOR THE MONEY. 
With so many new features — 
and some returning favorites like a 
fully synchronized five-speed trans- 


Plug engine, this year’s Ranger 
XLT features more horsepower 
than last year’s model. And also 
this year, Ranger XLT features 
standard anti-lock rear brakes. 
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mission, power steering, tinted 
glass, and AM/FM stereo cassette 
—you might think Ranger XLT 
cant роу be a bargain. But 
Ranger XLT gives you all that, 
plus Twin-I-Beam front Suspen- 
Sion and one of the highest payload 
capacities of any compact truck, 
for a price that might surprise you. 
6/60 WARRANTY. 

Covers you and future owners, 
with no transfer cost, on major 
powertrain components for 6 years/ 
60,000 miles. Restrictions and 
deductible apply. Ask to see 
this limited warranty at your 
Ford Dealer. 


STANDARD XLT 864A PACKAGE EQUIPMENT: 


Power Brakes (rear anti-lock); Gauge Package; 
60/40 Cloth Split Bench; P215 All-Season 
Radials; Chrome Rear Step Bumper; Elec 
AM/FM Stereo w/Clock and Cassette; Power 
Steering; Tachometer; Sliding Re 
Deluxe Two-Tone Paint; Tinted Glass. 


CAB AVAILABILITY: 
Regular Cab; SuperCab. 


DRIVETRAINS: 

2.3L 14 Dual Plug Engine; 5-Speed Manual 
Overdrive; 4-Speed Column-Mounted Auto. 
Overdrive (Optional) 


BEST-BUILT AMERICAN 
TRUCKS 8 YEARS RUNNING. 


Ford Trucks are the best built— 


based on an average of owner- 
reported problems in a series of 


surveys of ’81-’88 models designed 


and built in North America. At 
Ford, “Quality is Job 1” 

*Based on 1988 calendar year manufacturers’ 
reported retail deliveries through 8/31/88. 


Buckle up-together we can save lives. 


This One 
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A MEMO FROM THE PUBLISHER 


Dear Advertiser: 


This issue marks another first in our 116-year history: a big 
special section created to showcase the exceptional develop- 
ments of the past year. One hundred outstanding new products 
and technological achievements make up the first annual 

THE BEST OF WHAT'S NEW. 


This "spectacular" is a natural for POPULAR SCIENCE. Year 
after year our editors research and report on countless develop- 
ments in science and technology and new products. Products 
that affect the way we live, work, play, and travel: the newest 
cars, trucks, cameras, audio and video equipment, workshop 
tools and building materials, lawn and garden equipment, and 
recreation gear. The very things that make our lives more com- 
fortable, more rewarding, more exciting, and more fun! 


Inanutshell, THE BEST OF WHAT'S NEW is what POPULAR 
SCIENCE is all about—the new, the improved, the amazing. It's 
a culmination of a year's worth of coverage of developments 
from the research labs and drawing boards to the stores 

and showrooms. It's intriguing, it's exciting...and it’s certain to 
fascinate our readers! 


THE BEST OF WHATS NEW is one of our most ambitious and 
rewarding undertakings ever. Your comments will be welcomed. 


Cordially, 


Grant A. Burnett 
Publisher 
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Each year POPULAR SCIENCE editors 
Sift among innumerable advances in 
Science and technology and thousands 
of new products. Only a select per- 
centage is ever given coverage. Now, 
for the first time in the 116-year his- 
tory of our magazine, we've chosen 
the 100 outstanding developments 
and products of 1988 to feature in 
this special year-end section. Page 65 


Fogbusters 


New fog-seeding techniques using 
liquid carbon dioxide can quickly dis- 
perse city-wide regions of stagnant 
winter fog or smog that often traps 
deadly pollutants. Sprayed into a bank 
of fog, the СО; can carve out a giant 
“canyon.” The experimental method 
is potentially less expensive than or- 
dinary seeding with carbon-dioxide 
pellets. Page 89 


Decked 
dormer 


Working with a team from the PBS 
show “This Old House,” a young cou- 
ple tried to preserve the architectural 
integrity of their Craftsman-style bun- 
galow while adding a giant dormer 
that—along with a rear deck— 
doubled the house’s living space. 
There were some unanticipated prob- 
lems, however. 94 


Wet set 


Traction at all four corners improves 
handling in a new generation of high 
performers. But are the extra costs 
and weight of full-time 4WD worth 
it? We test BMW 325iX, Toyota Ce- 
lica All-Trac, Audi 90 Quattro, and 
Subaru XT6. 36 
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Space and Aviation 
Plane-saving parachute ............................86 
Computers 

and Electronics 
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Cars and Driving 


Automotive newsfront 
Car test: wet set... 
Japan ups the ant 


Home, Shop, and Yard 


PRODUCTS 


PLANS AND PROJECTS 


Wordless workshop 
Product information . 


COVER DESIGN BY W. THOMAS WHITE 


Now there’ no reason to 
compromise. Because with 
Norelco’ patented “Lift and 


Cut” shaving system, close 
and comfortable are in the 
oalm of your hand. 
Think of it: This unique 
llual-action system—with 
its 45 lifters 
and 45 self- 
sharpening 
blades—makes 
the impossible 
possible, lifting 
each hair a 
split second 
before a blade 
cuts it. For a 
һауе unlike any other. 
Skin-close yet incredibly 
:omfortable: You get it with 
every Norelco” shave. 
State-of-the-art features 
that smooth the way: You 
yet them with your Norelco 
I'haver. 


Y" )Noreico 


WE MADE CLOSE 
COMFORTABLE. 


© 1988 Norelco Consumer Products Company, 
A Division of North American Philips Corporation, Stamford, CT 06904 


Readers Talk Back 


Missile missives 
The current administration and those 
people who design and build space 
weapons seem to be the only ones who 
are totally blind to the fact that, like 
all umbrellas, the Strategic Defense 
Initiative missile umbrella [“Missile 
Killers,” Sept.] is wide open on the 
bottom. Even if it were 100 percent 
effective in stopping airborne mis- 
siles, the umbrella would be ineffec- 
tive against smuggling. Twenty-five 
kilograms of enriched uranium or 
eight kilograms of plutonium can 
yield a bomb capable of devastating a 
city and killing millions of people. 
Charles Nelson Revill 
Grand Forks, B.C., Canada 


It’s ironic that the September issue 
has a cover story on missile killers, 
while in the same issue a “Science 
Newsfront” item warns about the in- 
crease in hazardous space junk. How 
many millions of bits of space junk 
would be created if a war was ever 
fought in orbit? 

David Plaut, Baltimore, Md. 


Dangerous display 


I can’t believe that General Motors 
and Nissan wasted their time and en- 
gineering talent putting heads-up 
speedometer displays in their cars, 
(“Automotive Newsfront,” Sept.]. If a 
small child runs out in front of my car, 
the last thing I need to know is how 
fast I am going when I hit him because 
my vision is obstructed by a heads-up 
display. In my opinion, these displays 
are gimmicks designed for people who 
like to play fighter pilot in their cars. 
That “test drivers began running into 
walls” in early experiments tells me 
that heads-up displays are not meant 
for use in cars. 

Stuart Stalcup, Seattle, Wash. 


Hotspace! 


Your September article “Sunspace!” 
should be renamed “Hothouse!” I 
know; I framed nine patio doors onto 
the side of my house and installed 30 
heat-absorbing panels within the so- 
larium. The problem is that the panels 
only absorb heat when the sun shines 


Address letters for this column to: Readers Talk Back, POPULAR 
Science, 380 Madison Ave., New York, N.Y. 10017. We are 
unable to acknowledge unpublished letters. 


directly on them, and temperatures in 
the sunspace ran to 120 degrees F. Ve- 
netian blinds did not help. I finally 
installed metalized plastic-film space 
blankets in each window, and the tem- 
perature dropped markedly. I’ve 
heard that bamboo screens and prop- 
erly installed eaves and awnings also 
help this overheating problem. 
William Rueter 
Madras, Ore. 


Another article in September’s special 
section, “Outfit Your Sunspace,” ad- 
dressed the problem of overheating. 
Metalized space blankets will certainly 
block excessive solar heat, as will the 
two window-blanket systems de- 
scribed in the article. The nine glass 
panels may well be overkill for Ore- 
gon’s mild climate.—Al Lees 


Illogical engine 


Come on guys, Ford’s SHO Taurus has 
a 16-valve V6 [“Horsepower!,” Oct.]? 
That’s 2% valves per cylinder. Would 
you like to try for 12, 18, or 24? 
Philip Mahony, Lime Rock, Conn. 


The SHO Taurus engine is indeed 
а 24-valve V6.—Dan McCosh 


I noted a number of instances where 
technical information was somehow 
lacking in “Horsepower!” Speaking of 
the amazing LT5 engine, Dan McCosh 
pushes the bounds of engineering by 
using “16-valve-per-cylinder” heads. 
The photo caption on page 22, lower 
left, indicates that each intake valve 
[in the SHO engine] may somehow be 
actuated independently. And I'll bet 
the [SHO-engine] airflow guys are us- 
ing both short and long runners at en- 
gine speeds above 3,950 to 4,000 rpm 
rather than "shifting to the shorter 
tube at about 4,500 rpm." Also, the 
new Ford 3.8-liter supercharged en- 
gine is not "the first production super- 
charger seen in years." It is, however, 
the first domestic engine with that 
honor. 
Stephen B. Offiler 
Automotive Engineer 
Attleboro, Mass. 


You're right. The LT5 uses four-valve- 
per-cylinder heads; the SHO engine's 
intake valves cannot be operated inde- 
pendently; both long and short run- 
ners are used at high rpm; and the 

Continued 
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Readers Talk Back Continued 


distinction “domestic” supercharger 
should have been made. Also, the su- 
percharged engine’s displacement is 
3.8 liters, not 3.6 as stated in the cap- 
tion on page 24.—D. M. 


Idiot engineering 


Your articles about the new high- 
horsepower cars and pickup trucks 
[*Horsepower!" and "Truck Power,” 
Oct.] said nothing about the ease of 
service or cost of these automobiles. 

I own a 1986 Chevrolet Celebrity 
with a 2.5-liter four-cylinder engine, 
and the person who engineered the 
placement of the oil filter should have 
to change every one without a hoist. 
The easiest way to get at the filter is to 
remove the right front wheel. 

Roger Hovda, Parshall, N.D. 


A girl's best friend 
The excellent September article “Dia- 
mond Power" contains one erroneous 
statement. The article says that dia- 
monds have ап“... unmatched ability 
to conduct heat and electricity." Heat, 
yes. Electricity, no. Diamond is one of 
the best electrical insulators. 

Henry W. Smith, Gulf Shores, Ala. 


You're correct; in its pure state dia- 
mond is indeed an insulator. But when 
doped with impurities to make it semi- 
conducting, diamond is able to con- 
duct electrons at up to two times the 
speed of such well-known semiconduc- 
tors as silicon or gallium arsenide.— 
Gordon Graff 


Dollar differences? 


I enjoyed the comparison of kit-built 
homes [“Kit Houses—New Tech Vs. 
Old,” Oct.], but quoting the base price 
of both homes only as *under $45,000" 
leftthis reader with no appreciation of 
the cost difference between the two 
types of construction. How about a lit- 
tle more information? 

Richard F. Dermody 

San Antonio, Texas 


The Rafters, builders of the stick-built 
house, were given a price break on 
their kit because Miles Homes did less 
factory cutting than it does for a stan- 
dard kit. But this was for purposes of 
the test only. It's not a discount avail- 
able to most buyers. As for the Adem- 
mers, floor trusses, preassembled ga- 
ble-end overhangs, and other com- 
ponents not normally in a Miles kit 
were included at no extra charge— 
again for test purposes only. As Miles 
evaluates the results, it may make 


some of these preassemblies standard 
in some future kits. That was one of the 
company's purposes in organizing the 
contest. For more precise pricing, write 
Miles at the address listed in the arti- 
cle.—A. L. and V. Elaine Gilmore 


From a fireman's point of view the 
new tech in your kit houses—floor 
trusses—are not as smart as the old 
tech—floor joists. Floor trusses allow 
a wide-open area for fire to spread; 
floor joists provide fire stops in each 
cavity if the underside is finished. If it 
is not finished, a floor joist has more 
mass to burn than a 2 х 4 truss, allow- 
ing more time for rescue without the 
threat of early collapse. Trusses are 
held together by steel nail plates, 
which can start to weaken at 600 de- 
grees F and will fail at 1,100 degrees. 
These temperatures are easily 
reached in house fires and can lead to 

early structural collapse. 
Arthur Hall, volunteer firefighter 
Dodge Center, Minn. 


In the dark 


I purchased the Sears wire-feed arc 
welder that Phil McCafferty reviewed 
in the May issue's *3 For Your Shop," 
but my 62-year-old eyes have difficul- 
ty finding the work through the dark 
protective eye shield. I am using a 
300-watt unfrosted bulb as a work 
light. I have considered using a 12- 
volt automobile halogen headlight, 
but I am unsure about the necessary 
power source. Any recommendations? 

Carl L. Mosley Jr., Venice, Fla. 


You might be able to use a lighter 
shade of eye shield in your welding 
helmet. These come in several shades, 
rated by number: the higher the num- 
ber, the darker the shade. A shade as 
light as number 10 is adequate for 
welding with up to %2 rod. Also, 500- 
watt photo floodlights are readily 
available and could be plugged into 
any outlet. They would not need the 
jury-rigging required to use the 12- 
volt halogen automotive headlight.— 
Phil McCafferty 


Info down the pipe 


Your October article “Heat Pipes For 
A]l Seasons" was accurate, but you 
didn't give a contact for readers desir- 
ing more information about the “Z”- 
Coil all-season comfort machine. 
Readers can contact the manufacturer 
at the following address: Dinh Co., 
Box 999, Alachua, Fla. 32615. 
William R. Beckwith 
Marketing Director, Dinh Co. 
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That being the case, Dodge has added some 
impressive numbers to an already formidable 
lineup. Consider the arrival of our new Dodge Тһе new Dodge Cummins Turbo. Simply put, 
Cummins Turbo Diesel. A state-of-the-art 5.9L .. it's the hardest working diesel pickup in 
turbocharged diesel workhorse. Created to America. And a powerful statement on The 
not only deliver-outstanding fuel efficiency, Tough New Spirit of Dodge. 


*Acceleration/alt. perf. claims based оп USAC tests of D250 vs.comparably equipped '88 Chevy 3500 & Ford F250 models (w/optional 
auto. trans. & a.c.) under equal loads. Competitive claims based on 88 data (89 competitive data incomplete at time of printing): 


-- NS $ 

Performance abo comes trom within; And ойг. 
full-size Dodge:Ram pickups continue topos- 
sess a definite inner strength. Witness new 
electronic fuel injection on our big available 
360 V-8. The result? More raw horsepower. 


More sheer torque. And more out and out 


“guts: Not to mention the improved stopping... 
power of all-new anti-lock rear brakes, stan- 
dard on every full-size pickup we build. 
Electronically fuel-injected V-8 power. And 
new anti-lock rear brakes. Two more strong | 
examples of The Tough New Spirit of Dodge. | 
| 


AND 360 EFI V-8 POWER, 


— TTTI-- 
"t | = 


ы. 


B 


NEW DUAL REAR-WHEEI 


C" 


Some jobs demand the toughest type of per- that makes heavy trailer duty a breeze. The 
formance. Meet our answer to that challenge. new Dual Rear Wheel 0350. A powerful per- 
The new D350 Dual Rear Wheel Ram Pickup. former for those with serious towing needs. 
With four rear wheels, it does more than just When you need heavy-duty performance for 
deliver the goods. It improves stability and the long haul, you've got it coming and going. 
gives you the kind of increased towing control Courtesy of The Tough New Spirit of Dodge. 


p 
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DODGE RAM PICKUP. 
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THE TOUGH NEW 
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What’s News 
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science 
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I don’t know why it didn’t occur to us 
earlier. PoPULAR Science became the 
"What's New Magazine” in July 
1969—just short of two decades ago. 

It wasn’t a meaningless slogan: As 
anyone who was reading the maga- 
zine then will recall, its character to- 
tally changed. It became much less of 
a general collection of technically ori- 
ented material, and focused on the 
cutting edge of science and technology 
and the countless new products devel- 
oped—from cars to cameras, televi- 
sion to tools, planes to plumbing. 
Whatever it was, it had to be new. 

This has been a great success. The 
circulation and readership of PoPULAR 
Science grew sharply after the refo- 
cusing, and the concept still works 
well. Then why didn’t we think of a 
year-end roundup—a section about 
“The Best of What's New"— earlier? 
All I can say is that its one of those 
things that seems obvious once you 
say it, but just wasn’t before. 

And what a job it turned out to be! 
News of thousands of scientific and 
technological advances and products 
flow across our editors’ desks each 
year. But how to pick the top 100? We 
began by asking the editors for nomi- 
nations. That produced a list of hun- 
dreds of items. Then began the win- 
nowing. There were many formal 
conferences where editors argued for 
their favorites; there were even more 
informal hallway arm-twisting ses- 
sions. And somehow, over several 
months, the list shrank to 100. 

A lot of fine products and accom- 
plishments were left out, as must al- 
ways be the case when there are so 
many worthy candidates. Were some 
of your favorites not on the final list? 


If so, write and tell me about anything 
you feel should have been included, 
and why. 

Two more things: First, l'd be 
pleased to know your reactions to the 
idea. If you like it, we'll consider doing 
it again next year. And second, I have 
to admit that the best-of-'88 concept is 
not strictly accurate. The realities of 
magazine publishing dictate that you 
get our December issue just before the 
middle of November. And this issue 
went to press in September. So the 
items included were introduced in the 
year before that September deadline. 
If we do this again, we'll pick up where 
this selection process left off. 


MHD race 


The Israelis seem about to win the 
race to produce commercial electric 
power from a potentially highly effi- 
cient process called magnetohydrody- 
namics, or MHD. U.S. and Soviet re- 
searchers have spent hundreds of 
millions of dollars in a continuing ef- 
fort in this direction. Israeli research- 
ers led by Herman Branover ["Liquid- 
Metal MHD,” July ’85] now have one 
prototype operating, and expect to 
have a larger commercial unit work- 
ing in two years. 

MHD generators use the same basic 
principle used in all power genera- 
tion: A conductor moving through a 
magnetic field generates an electric 
current. A coil of copper wire spinning 
in a generator’s magnetic field is the 
most familiar example. But an MHD 
generator sends a stream of conduc- 
tive gas or liquid coursing between 
magnets. It may be folklore, but the 
19th-century English scientist Mi- 
chael Faraday is said to have visual- 
ized electricity production by putting 
iron filings into the Thames and lode- 
stones on the bank, letting the flow of 
the river generate electricity. 

Experimental American and Soviet 
machines generate electrical power 
by sending a supersonic stream of con- 
ductive gas between electrodes 
mounted in a magnetic field. The Is- 
raeli device, however, uses a moving 
stream of molten lead and bismuth, 
which operates at a relatively low 


pressure and temperature. The two 
superpowers’ attempts are aimed at 
making huge generators to produce 
hundreds of megawatts for central- 
station applications. The Israeli ma- 
chine, in contrast, is designed to pro- 
duce 1.3 megawatts. Such devices 
would be useful as individual plants 
for industries that use a lot of electri- 
cal energy at peak times and in 
sparsely populated, underdeveloped 
nations. 


Machines that listen 


For three decades researchers have 
been trying to develop a machine that 
can do what any child does easily: 
hear and understand naturally spo- 
ken speech. Earlier attempts have 
had some success, but most of the ma- 
chines are limited: They only under- 
stand individual words, with gaps left 
between them, for example, and are 
mystified by strings of words run to- 
gether the way people actually speak. 
Or a machine trained to understand 
one speaker is baffled by another 
[^Waddesay?" Dec. '86]. 

Now Sphinx, a voice-recognition 
program devised by a Carnegie-Mel- 
lon University graduate student, Kai- 
Fu Lee, can understand more than 96 
percent of normal human speech 
made up of a specified vocabulary of 
about 1,000 words. 

Sphinx doesn't simply try to match 
patterns of words with others stored in 
its memory. Like a human listener, it 
takes many factors into account. It 
considers where certain sounds come 
in the sentence, what comes before 
and after, how much stress a sound 
receives, and so on. While a system 
that can understand with the speed 
and accuracy of a human remains 
years away, Lee's work brings it 
nearer. 


T 


Editor-in-Chief 


8 | POPULAR SCIENCE 


Science Newsfront 


By ARTHUR FISHER 


The right flight stuff 


The Smithsonian Institution’s Na- 
tional Air and Space Museum, with 
its more than nine million visitors a 
year, is arguably the most popular mu- 
seum in the world. Those unable to 
make the trip to Washington, D.C., 
can nevertheless revel in its treasures 
by leafing through the beautifully 
printed pages of C. D. B. Bryan’s new 
and updated edition of The National 
Air and Space Museum, with chapters 
devoted to each gallery, including the 
five major new ones opened since the 
book’s first edition. 

Two of the more than 300 illustra- 
tions appear here. The graceful Stag- 
gerwing C-17R, designed in the 1930s, 
captured the 1936 Bendix Trophy race. 
Fifty years later, the Voyager aircraft, 
flown for nine days by Dick Rutan and 
Jeana Yeager, became the first plane 
to fly nonstop around the world with- 
out refueling. 

This stunning volume, published by 


Harry М. Abrams (New York, N.Y.), 
is priced at $65, and is well worth it. 


Ugghh! and yecchh! 


The most horrible-tasting thing in 
the world? A new chemical compound 
developed by Atomergic Chemetals 
Corp. of Plainview, N.Y. The stuffs co- 
inventor, Mel Blum, claims it is the 
bitterest substance ever conceived. "It's 
vile,” he has said. “It has a lingering 
terrible taste,” even when the com- 
pound is diluted to one part per 100 
million. He claims it is five times 
more odious than the next most bit- 
ter substance, denatonium benzoate. 
To achieve this unparalleled lev- 
el of repulsiveness, Blum and 
co-inventor Gary Hollander 


added saccharin to denatonium ben- 
zoate. For some inexplicable reason, 
the sweetener magnified the chemi- 
cal’s awful taste five-fold. The result- 
ing substance could be used to repel 
marauding animals, such as wolves 
and wild dogs. 

Incidentally, Blum has given his 
new elixir a brand name: Vilest. 


Particle collider 


The Fermilab Proton-Antiproton Col- 
lider, one of the most important new 
tools in physicists’ search for nature’s 
fundamental particles, has reached 
Continued 


Amazing wings: Both the Beechcraft 
Staggerwing and the Rutan- 
designed Voyager aircraft hang in 
galleries at the Smithsonian Insti- 
tution’s National Air and Space Mu- 
seum in Washington, D.C. 
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There’s only 


one disc here 
e new 


Ө | Sony AV Laser 
Mau ] wont play. 


When your family is done flipping 
the old Frisbee? theres something 
else they'll flip over. The new Sony 
AV Laser." Its ability to play multiple 
Size discs presents your family with 
an extravaganza of entertainment 
possibilities. Movies, CD concerts, 
rock videos, educational discs—you 
name it, and your family has found 
the perfect home for itin the new 
Sony AV Laser player. 

The 12" Laserdisc. Putting a whole 
new spin on movies and shows. 
Great movies are sailing your way 

on the 12" laserdisc. And not just a 
few. A whole sky full of em. Spaghetti 
westerns. Romances. Comedies. 
War flicks. Horror movies. And you'll 
have more fun watching them than 
ever before. Thanks to a razor sharp 
picture with up to 428 lines of 
resolution. Plus digital audio sound. 

And choosing a movie is almost as 
much fun as watching one. Because 
there are over 2700 titles available. 
Most of which you can get for under 
$40. Plus new releases that are even 
more affordable. In fact, they'll usually 
Cost even less than the same movies 
on videocassette. 

But you'll be seeing more 
than movies. View the 
CD VIDEO worlds greatest paintings, 


Catch a couple of free movies, 


CDs, and a Frisbee. 

Right now, when you buy a Sony AV 
Laser, we'll send you free two big movie 
hits on I2" laserdisc. "Moonstruck" from 
MGM/UA. And “Beetlejuice” from 
Warner Home Video. Plus a free Frisbee. 
When you buy a Sony AV Laser player 
(which combines a great video system 


operas and concerts from your easy 
chair. Or enjoy educational shows 
that let you and the kids visit wild 
animals in their natural habitat with- 
out leaving the comfort of your own. 


The 8" Laserdisc. A big 
entertainer in a smaller size. 


Naturally the 8” disc doesn't run 
quite as long as the 12" disc, but its 
packed with all the quality you 
appreciated in the larger one. The 
8" willalso turn your head with up to 
425 lines of razor sharp resolution. 
And again, digital audio sound. All 
of which makes family entertainment 
more entertaining than ever. 


The CDV It's 5" of fun for everyone. 


Even mom and dad may want to 
get in on the excitement spun out by 
these CDVs. They offer a generous 
helping of CD music followed by a 
rock video that'll amaze any age. 
Dazzling light shows and all kinds of 
fantastic video effects will really get 
your place jumping. 


The CD. The ears have it. 


CDs have proved to be the 
most dramatic audio advance 
in decades. With this in mind, 
we made sure our AV Laser 
‘wouldn't just revolve around 
video discs, but compact 
discs as well. When you play one on 


with a superior CD player) we'll 
also offer you 5 CDs for the 
price of one. For more details, 
See your participating Sony 
dealer. This offer is good 

only from September 1, 1988 
through January 31, 1989. 

So catch it while you can. 


=] the AV Laser, you'll enjoy 
all the sound quality you'd 
find on one of our best CD 
players. Thanks to such 
brilliant features as 4X oversampling, 
16 bit filters, and dual D/A converters. 


The CD-3.™ The latest hit for the 

latest hits. 

Remember how much fun you had 
listening to 45s as a kic. Now your 
kids can have the same kind of fun 
with the new CD-3s. Each disc is only 
3", but its packed with 20 minutes of 
todays hottest music. Another big hit 
is sure to be the modest price. 

So considering all the varied 
entertainment thats available to you, it 
only makes sense to have a Sony AV 
Laser. And to find out just how enter- 
taining it can be, call 201-930-7669. 

Of course, once you own one, if 
theres something you like, you can 
just play it. 

And if it won't play just toss it. 


^ 
Science Newsfront с 


A modified automobile spark plug (left), shown together 


its design intensity of 50,000 collisions 
per second, a world record. The colli- 
sions will be monitored by the Collider 
Detector at Fermilab, a giant device 
designed and assembled by a multi- 
national collaboration of some 200 
scientists from 13 U.S. institutions 
and from labs in Europe and Japan. 

The immediate goal of the new ac- 
celerator, says Fermilab director Leon 
M. Lederman, is to detect a long- 
sought particle predicted by theory: 
the top quark. But, says Lederman, 
“optimistic Fermilab physicists are 
hopeful that the top quark will not 
be the only discovery made in this 
powerful new facility.” 


Fiber-optic spark plug 


Combustion engineers have spent de- 
cades trying to analyze just what goes 
on inside an automobile’s engine. Now 
they are being given a close look even 
as the engine goes through its com- 
bustion cycle, thanks to a unique spark 
plug fitted with fiber-optic “eyes.” The 
result may be to overcome certain en- 
gine problems. 

The new probe, shown in the photo 
above left with a standard plug for 
comparison, was designed at Sandia 
National Laboratories’ Combustion 
Research Facility in Livermore, Calif. 
It may soon be used by all three major 
American car makers. Indeed, its de- 
velopment was triggered by an inquiry 
from Chrysler about the causes of 
rough engine idling. 

Sandia researchers Peter Witze and 
Matthew Hall, together with visiting 
scientist James Wallace of the Uni- 
versity of Toronto, devised the probe. 
They drilled a ring of one-millimeter 
holes through the threaded metal 
housing that screws into the combus- 
tion chamber around a standard 14- 
millimeter plug. Into each hole they 
inserted an optical fiber cut off flush 


with the base of the plug, in effect 
yielding eight eyes into the chamber. 
Each fiber leads to a separate photo- 
multiplier tube in an analyzer located 
outside the engine. Because each fiber 
transmits the light it sees from instant 
to instant, researchers can trace the 
speed and direction of the flame front 
within the chamber, using a special 
computer program. 

An example of the result is the com- 
puter graphic above right that shows 
an eight-step sequence of an engine 
cycle. Witze says the Sandia group 
originally thought that the new probe 
would be most useful for studying the 
average firing characteristics within 
an individual engine cylinder, but has 
changed that opinion. “We now believe 
it is equally important to examine and 
compare individual engine cycles,” says 
Witze. “We are finding that the indi- 
vidual cycles are very different—that 
the flame grows in different directions 
from cycle to cycle—and that may be 
a cause of rough idling." 


Ice volcanoes 


Ariel and Miranda, two of the tiny 
moons of Uranus, show signs of hav- 
ing “ice volcanoes.” The moons con- 
sist of a frigid ice-rock conglomeration; 
the temperature is about minus 200 
degrees C. But a new analysis of im- 
ages captured by the Voyager 2 space- 
craft shows that gigantic twisting 
flows of ice “lava” must have resulted 
from volcanic action. Cornell Univer- 
sity astronomers David Jankowski and 
Steven Squyres speculate that some 
heat source melted subterranean parts 
of the ice-rock surface, with the rocky 
portion migrating downward and the 
buoyant ice rising to spurt through 
fissures in the floors of giant canyons. 
To flow at such low temperatures, the 
ice must have contained such com- 
pounds as ammonia, methane, or car- 


see inside an engine. Result: a picture of the flame front 
with standard plug (right), has eight fiber-optic strands to through a combustion cycle. 


bon monoxide, and not just water. 

“These results,” says Jankowski, 
“clearly show that both these moons 
have complicated processes going on 
that we are far from understanding.” 


Golf chills 


Phoenix and Tucson, like most Amer- 
ican cities, have become progressively 
warmer over the last decade. Yet Palm 
Springs, Calif., which also lies in the 
desert, has been cooling off since the 
mid-1970s. 

After puzzling over this phenome- 
non, Arizona State University clima- 
tologists think they know the answer, 
and it’s the city’s love affair with golf. 
Robert Balling, director of the ASU 
Laboratory of Climatology, says that 
before the early 1970s, Palm Springs 
temperatures were rising steadily. 
Then the trend reversed, even though 
the surrounding desert continued to 
warm up, resulting in a two to three 
degree differential. “The change must 
be related to land use,” Balling says, 
“and golf-course construction is the 
only major land-use change we have 
observed.” Irrigated grassy golf courses 
are natural air conditioners, unlike 
dry desert sand or pavement. 


Population warning 


The Club of Earth, consisting of eleven 
distinguished American scientists, 
has warned that Earth's population is 
headed for an insupportable eight bil- 
lion souls unless steps are taken to 
control growth. Stanford University 
professor Paul Ehrlich delivered the 
statement at a Pugwash conference on 
“Global Problems and Common Secu- 
rity" At a level of eight billion, he said, 
Earth's capital —its nonrenewable re- 
sources— would be seriously depleted 
and such problems as climate change 
would be rapidly compounded. 
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Introducing the new Canon 
E77 8mm video camcorder. At just 
4 lbs. without its battery pack, 

5 small enough to go wherever 
you go. Yet it has all the big fea- 
tures you want. Features like a 6x 
1/1.4 autofocus power zoom lens, 
complete with macro, so you can 
get the big picture and the tight 
close-ups. 

And what a view. The E77 has 
a 270,000 pixel CCD image sensor 
for super sharp picture quality. To 
capture the fast action, 
there's a 1/1000th 
second high shutter 
speed. Or get into the 


Canon U.S.A. Inc., 
One Canon Plaza, Lake Success, NY 11042 
© 1988 Canon U.S.A. Inc. 


action yourself wit! 
to-use self timer or interval timer. 
You can even imprint the date and 
time automatically. 
Playback? Also easy. Just 
connect the camcorder 
right to your TV. Then 
reach for the E775 wire- 
less remote control. 
It's that simple. 
Of course, all this should 
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Canovision 8 


canon E77 


Ж ы-4 


THIS CAMCORDER EXPLORED 
THE GRAND CANYON. 


he E775 easy- 


New E77 
camcorder 


come as no surprise. The Canon 
name is synonymous with high 
quality, innovative technology. 
Which is why people the world 
over trust their most precious 
images to Canon. 

Explore your world with a 
Canon 8mm video camcorder. You 
can be sure, wherever you go, the 
results will be just grand. 

For the name of the nearest 

\Canon video dealer, just call 
1-800-221-3333, ext 706. 


Canovision 8 


We put the whole world in your hand” 


Automotive 


Newsfront 


By DAN McCOSH Detroit Editor with Stuart Brown, David Scott, and Richard Stepler 


Aluminum Manhattan-style four-liter V8 fits neatly in Ban- 


shee’s ultra-low hood. Sticking with front-engine rear-drive 
was deemed essential to produce a car with the Firebird 


feel, say Pontiac engineers. 


Molded seats use a swing-away back brace that locks into 
the side door frame when it is closed. Pedals move to accom- 
modate drivers of different stature. The Banshee’s rear 


seats are so small they are virtually unusable. 


Flush doors, keyless entry, and lack of side mirrors (video cameras show rear traffic) maintain Banshee’s contoured shape. 


The real world has a way of subduing 
extreme design exercises. Take Ponti- 
ac’s Banshee concept car, for example. 
At only 46 inches high, the Banshee is 
so low your neighbor's Saint Bernard 
could drool on the roof. But when I got 
achance to walk around it—and drive 
it for a few laps at the Portland (Ore.) 
International Raceway—even the 
heavily sculpted rear-end treatment 
seemed to be more modern than wildly 
futuristic. 

The Banshee is one of a series of 
General Motors design exercises in- 
tended to test the waters for the auto 
maker’s future product line. It’s ru- 
| mored to resemble what the mid- 
1990s Firebird will look like and has a 
front engine bay large enough for a V8 
and rear-wheel drive. 

It’s also powered by one of the few 
working engines to come out of GM’s 


short-lived Manhattan engine project. 
Until internal budget cutting killed 
the program, GM engineers were de- 
veloping a four-cylinder engine that 
used a new aluminum casting process 
to make the block and cylinder head 
in one piece. Two of these blocks have 
been wedded to make the Banshee’s 
four-liter-displacement Manhattan- 
style V8, which develops about 230 
horsepower. The design benefits from 
free-breathing wide-open air passages 
in the cylinder head; the engine’s un- 
usually low profile tucks neatly under 
the Banshee’s ultra-low hood. 

The Banshee is also a rolling test 
bed of high technology for car interi- 
ors. Along with the head-up display 
(HUD), already in production on some 
GM and Japanese models, the instru- 
ment panel features a virtual-image 
display (VID). The driver sees a pro- 
jection of instruments and gauges on 
the VID rather than the actual instru- 


ments. Your eyes focus on the VID as 
if it were floating about eight feet in 
front of you, so you can glance at the 
gauges after looking at the road with- 
out refocusing your eyes. 

The VID was one gimmick that 
seemed comfortable to use, and it 
might actually catch on. In fact, to me 
it was preferable to the HUD itself, 
which is distracting and tends to dis- 
appear against some backgrounds and 
in bright sunlight. 

Aside from the engine, the Ban- 
shee’s seating is the most innovative 
feature of Pontiac’s concept car. The 
stationary bucket seats are molded 
into the floor pan, with backrests 
formed by a kind of pivoting back 
brace that locks into the door after it is 
closed. It’s a neat concept, but it neces- 
sitates a movable pedal cluster to 
make the cockpit adjustable enough to 
account for the variety of people likely 
to be found driving the car. This, in 

Continued 
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SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 


Automotive Newsfront connue 


Toyota's 1989 pickups are offered in 
both two- and four-wheel-drive ver- 


turn, destroyed the clutch action, and 
Ifound the car lurching ignominious- 
ly onto the track when I first tried a 
turn behind the wheel. 

The Banshee has a Corvette inde- 
pendent rear end, and in fact, drives 
much like a partially finished Cor- 
vette. Given the crude state of most 
concept cars, this one at least ap- 
proaches acceptable handling. 

Perhaps most disconcerting was the 
seating position—more specifically, 
the relationship between the driver, 
front passenger, and the instrument 
area. General Motors has been push- 
ing aerodynamic styling to its limits, 
and Banshee is no exception, with an 
extreme windshield angle, steeply re- 
clining seats, and an instrument pan- 
el at about the level of the passenger's 
anklebones. While it makes for a long 
low car, it's tough to get used to and 
obstructs too much of your field of vi- 
sion with the car's interior. Likewise, 
the cutout at the top of the 
steering wheel—designed 


to improve the б РРР 


HIDDEN IMAGE — 00 


Sketch shows Cadillac's future Luxury 
Sport Sedan. With GM affiliate Lotus 
developing both its suspension and a 


sions іп а total of seven grades and four 
wheelbases. (4WD version shown.) 


Mercedes-Benz 48-valve six-liter V12 is 
said to develop 355 hp, and more than 
400 Ib.-ft. of torque to power S-class 
cars after the 1990 model year. 


high-performance V8, the LSS will go 
up against Mercedes, BMW, and the 
soon-to-be-seen Japanese luxury lines. 


instrument panel—feels awkward 
when the wheel takes more than a 
halftwist or so. 

Talking to the designers, I got a 
hint that the real-world Pontiac Fire- 
bird would have a more vertical wind- 
shield rake and a more conventional 
seating position—changes that should 
enhance comfort considerably. 


Softer, tougher 


While driving Toyota's redesigned 
1989 pickup trucks, it's easy to imag- 
ine you're driving a car instead. The 
cab, which is isolated from the chassis 
by three types of mounts, features a 
curved instrument panel with analog 
gauges, a center console, full carpet- 
ing, and plush bucket seats. A double- 
wishbone front suspension and longer 
rear leaf springs contribute to a more 
carlike feeling. Toyota didn't forget 
thatthe truck had to be tough as well: 
The bed has a welded double wall 
that, according to Toyota, offers im- 
proved strength over the old bolted 
double wall. Other highlights: The 
optional three-liter V6 now pro- 
duces 150 hp due to changes in 
valve timing. And a four- 
wheel-demand system allows 
shifting from two- to four-wheel 
drive while driving at highway 
speeds. (Toyota recommends a 50- 
mph maximum speed.) This is accom- 
plished by a vacuum shifter in the 
front differential, which moves a slid- 
ing sleeve to couple the front axle, dif- 
ferential, and drive shaft together. 


A peek at Mercedes’ V12 


Mercedes-Benz aims to finish the V12 
race ahead of archrival BMW with a 
six-liter aluminum V12 featuring 
four valves per cylinder and produc- 
ing some 355 hp and about 400 pound- 
feet of torque. The horsepower edge 
over the BMW 296-hp five-liter V12 
and the Jaguar 262-hp 5.3-liter V12 
thus should ensure Mercedes a lead in 
this lap of the raw-horsepower race. 
Regardless, either BMW or Jaguar 
could up the ante by also incorporat- 
ing four-valve-per-cylinder heads to 
increase the output of its V12s. Post- 
1990 S-class sedans are expected to 
offer a V12 option. 


Electric steering Ill 


A new electric steering system devel- 
oped by Italy’s Fiat S.p.A. is expected 
to appear soon on certain Lancia and 
Alfa Romeo cars, as well as some Fiat 
models. 


The Fiat system utilizes an electric 
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Expected to debut in 1991, the Jeep 
Cherokee ZJ has many of the current 
Cherokee‘s sharp angles and fender 
flares toned down. Black tape over the 


motor that powers a rack-and-pinion 
steering system. Control for the motor 
comes from a computer that uses in- 
formation from the speedometer of the 
car and a torque sensor on the steer- 
ing column to adjust power-steering 
boost with the switching module of the 
motor. 

Fiat thus has followed the lead of 
TRW and General Motors’ Saginaw 
Division in demonstrating electric 
steering systems. So far, however, 
none of these systems has shown up on 
production cars. 


Home-grown ABS 


To date, most of the vehicles sold in 
this country with anti-lock braking 
have used systems produced by com- 
panies from West Germany. Now Jeep 
is offering an optional U.S.-built anti- 
lock braking system on certain 1989 
Cherokee and Wagoneer models. 
Made by the Bendix Automotive 
Brake Systems Division of Allied Sig- 


1 


Fiat’s power-steering unit is assisted by a small elec- 
tric motor (4 on drawing) instead of a conventional 
hydraulic servo to save up to 3 hp. Car speed (2), wheel 
position, and turning effort (3) are fed into the comput- 
er (1) to control the motor’s switching module (5), af- 


fecting the level of steering boost. 


PHOTO. HIDDEN IMAGE 


top of the rear side windows gives the 
false impression that the glass curves 
to meet the roof line; the window is the 
same height as front windows. 


nal, the system operates in both two- 
wheel and four-wheel driving modes 
and is the first of its kind that is avail- 
able on a light truck (“Truck Power,” 
Oct. J. 

A test drive at the Bendix proving 
grounds in South Bend, Ind., con- 
firmed that the new Jeep possesses 
the expected virtues of an anti-lock 
braking system, such as greatly im- 
proved control during hard or panic 
stops and shorter stopping distances 
on most surfaces. 

Bendix has had long experience 
with anti-lock braking systems. In 
1971 the company produced its so- 
called Sure-Brake four-wheel ABS 
system, which was then offered on the 
Chrysler Imperial [^4-Wheel Antilock 
Brakes,” Nov. '70]. Said to have had 
impressive capabilities for the time 
period,the $400 anti-lock option was a 


flop in the marketplace, which most 
likely occurred because the automo- 
bile dealers did not know how to pro- 
mote it, and car buyers were ignorant 
of its importance. 


Ford future trucks 


Because trucks are being snapped up 
by former car owners in increasing 
numbers, truck planners at Ford Mo- 
tor Co. envisioned a product lineup in 
the mid-1990s that will have more 
models than the entire car lineup of- 
fered by the Lincoln-Mercury Divi- 
sion of the company. 

The centerpiece to Ford's program 
for the next decade is a system of man- 
ufacturing so-called “modular” 
trucks. These vehicles would share 
the same basic chassis pieces so the 
trucks could be quickly modified 
whenever the demands of the market 
begin to change. 

Even before that takes place, Ford 
is now planning to launch a four-door 
Bronco in mid-1990, along with a four- 
wheel-drive Aerostar minivan that 
will feature a new electronic drive sys- 
tem in addition to a new four-liter V6 
engine. 

Ford also is planning to offer more 
personal-use trucks that will feature 
lower overall height and rounded styl- 
ing that will enhance their appeal for 
car buyers. This trend toward the so- 
called “aero-tough” trucks is certain 
to be followed by other automobile 
manufacturers. 


Cops and robbers 


The crafty Merseyside Police in Liver- 
pool, England, are making use of de- 
coy automobiles to catch car thieves in 
the act. Pre-doctored cars are parked 
in areas where they are likely to be 
stolen, and each car is baited with un- 
locked doors, an ignition key in place, 
or perhaps a briefcase lying on the 
seat. The car starts normally, but then 
automatically stops after going only 
20 yards, scotching any of the thief's 
thoughts of a quick getaway. At the 
same time the doors automatically 
lock, the power windows close, and an 
alarm sounds. 

The windows are made of tough- 
ened glass that cannot be smashed, 
and the engine will not start again, 
leaving the would-be villain trapped 
inside until rescued by obliging police. 
The police report success with this 
technique in curbing car thefts and 
joy-riding that have plagued Liver- 
pool’s center. They are, however, re- 
luctant to discuss the technical details 
of the car’s modifications. us 


DECEMBER 1988 | 25 


— . TOYOTATRUCKS . 


Meet Your Next Truck 


If you believe you 
cant improve on 
perfection, shake 
hands with the all- 
new Toyota 4x4 
Xtracab SR5 V6. 

From the bold, 
new grille to the 
rugged, double- 
wall bed, ag- 
gressive design 
marks the 89 
Toyota as the 
industry leader 


AUTOMATIC 
TRANSMISSION 
AND 4WOEMAND 


Toyota's 36-mo./36,000-mi. 


once again. But it doesnt only look 
aggressive: the improved 150-hp. V6 
powerplant en- 
sures that it 
is. And, the new 
4WDemand 
lets you get all 
that power to 
all four wheels 
without even 
slowing down. 
In addition, 
the completely 
redesigned interior 150-НР ve ENGINE 


boasts a new 
cockpit style 
wraparound 
dash and the 
spacious 
Xtracab makes 
room for two 
extra adults, 
thanks to the REAL BACK SEAT SPACE 
new forward-facing jump seats. 
So if you know about 4x45, theres 
no need to introduce Toyota. But test 


drive the new SR5 V6 and you will 


meet your next truck. 


imited Warranty Youre covered with Toyotas 36-mo./36000-mile 


basic new vehicle limited warranty.* No deductible. no transfer fee. and a 5-yr./unlimited-mileage 
warranty on corrosion perforation. See your Toyota dealer for details. 


TOYOTA QUALITY 


WHO COULD ASK FOR ANYTHING MORE! 


Get More From Life... Buckle Up! 


Light bar does not provide crash protection. 
*Except normal wear and maintenance items. 
€ 1988 Toyota Motor Sales. U.S.A. Inc. 
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Warm hands 


Researcher Clyde Bethea is looking at 
his hand... but not in the usual way. 
He holds it in front of a cameralike 
faceplate, then checks the instruments 
in his AT&T laboratory for signs of 
activity. Behind the faceplate, satu- 
rated in liquid nitrogen, is a new class 
of heat-detection device. It “sees” his 
hand by measuring the amount of 
heat—infrared radiation—it gives off. 
s the device see in the dark, 
so sensitive and relatively 
inexpensive to make, it might change 
the way thermal imaging is pres- 
ently used. 

The new device is made 
of gallium arsenide—a 
material that is normally 
used in integrated cir- 
cuits. It’s created by 
using molecular 
beam epitaxy, a 
common technique 
for building chips 
one atomic layer at 
a time. To construct 
the heat sensors, scientists grow 
gallium-arsenide wells that are 50 
angstroms deep (about 25 atomic 
layers) on a substrate of the same ma- 
terial. The wells are then sandwiched 
with aluminum gallium-arsenide bar- 
riers and doped with silicon to trap 
electrons. 

The width of the well and the height 
of the barrier determine the wave- 
length of light needed to move a 
trapped electron. By changing those 
dimensions, the device can be made 
sensitive to specific infrared wave- 
lengths. The wavelength to which the 
present device is tuned is in the 10-mi 
cron infrared region, where objects at 
room temperature emit the most heat. 

The new sensors, which may even- 
tually be far cheaper and easier to 
make than other infrared detectors, 
could be assembled to form a video im- 
aging device. Its uses might include 
seeing at night or through fog and 
smoke, factory monitoring and auto- 
mation, and, because 10-micron wave- 
lengths can travel for miles through 
the atmosphere, for Earth-resource 
mapping. 


Keyless computer 


Think of the Linus Write-Top personal 
computer as a car with no steering 


AT&T’s Clyde Bethea takes a heat 
image of his hand using a gallium- 


wheel. The MS-DOS machine has no 
keyboard. 

To enter data, text, or even graph- 
's display 
with a s A transparent digitizer, 
which overlays the display, records 


ics, you draw on the P! 
yl 
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arsenide infrared detector that’s cooled 
by liquid nitrogen to 77 degrees Kelvin. 


your pen strokes in “electronic ink.” 
Then, according to the company, a 
symbol-recognition program converts 
s you've written into a stan- 
dard (ASCII) text file that can be ed- 
ited later. 

It's for people who don't like to type, 
or for doctors, lawyers, and sales peo- 
andard forms for data 
$3,600, depend- 

3.5-inch disk 


Continued 


Write yourentry: The Linus Write- 
Top computer doesn't 
need a keyboard, 


y 


PEOPLE WHO 
MAKE A 
LIVING WITH 
POWER TOOLS 


REACH 
FOR MAKITA. 


A worker is only as good as his tools. 
Thats why more professional builders use Makita 
power tools than any other cordless. 


Who can blame them. Since the develop- 
ment of our first cordless tool, we've continued to 
improve and expand our product line. 


We now offer two complete cordless power 


volt system and a powerful 9 tool, 9.6 volt system. 
Plus a complete line of cordless tool accessories. 


"ie are obvious, Bde ake our Word 


ARM 
WRESTLING 


INTERNATIONAL 


ITS ALL THE POWER YOU NEED" 


Makita U.S.A., Inc., 14930-C Northam St., La Mirada, CA 90638-5753, (714) 522-8088 


Electronics Newsfront coninuea 


drive and keyboard (for nonbelievers). 
From Linus Technologies, 1889 Pres- 
ton White Dr., Reston, Va. 22091. 


Forced busing 


You see, it all started years ago when 
IBM wired all its personal-cgmputer 
circuit boards together in a special 
way called a bus. Soon other computer 
companies copied it so their machines 
could use IBM-type circuit boards and 
software. Compatibility. Everybody's 


making everything the same. Good. 
But wait. Early last year IBM decided 
that the old bus wasn't good enough 
to support faster, more-exotic circuitry 
of the future. So the company started 
a new bus, dubbed it Micro Channel, 
and warned that anybody who copied 
it without permission (licensing $) 
would be in trouble. It appears to be 
an unnecessary threat. 

In an unprecedented move, major 
PC-clone makers and software com- 
panies have banded together to cre- 


Take 


your 


best shol! 


See the complete 
assortment of ARROW 
fastening tools, staples, 
fasteners, glue stix and 
rivets, available at all 
leading Hardware, 
Home Center, and 
Discount Department 


Arrow Fastener Company, пе, 
271 МАЛ siteet Saddle Brooks. 
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ate their own bus standard, called 
EISA, the Extended Industry Stan- 
dard Architecture, for use in late-1989 
PCs. The EISA standard is actually 
an enhancement to the present Indus- 
try Standard Architecture—the orig- 
inal IBM bus—which means that 
while new 32-bit systems will be built 
around it, older boards and software 
will work too. 

While it has always been IBM ver- 
sus the rest of the computer industry, 
EISA sort of makes it official. Who 
will win? Ironically, maybe Apple. 
Remember how much fun Pepsi had 
when Coca Cola changed its formula? 

Of course, Apple might be busy 
watching what its cofounder, Steven 
Jobs, is doing. He has started a new 
computer company called Next Inc. 
and plans to work with (are you 
ready...?) IBM. 

Confusing? It’s enough to make you 
want a computer to sort it all out. Ah, 
but which one... ? 


TV tour of the universe 


The rings of Saturn stretch across my 
TV screen as I look at just one of the 
more than 2,700 still photographs, di- 
agrams, maps, and text frames in- 
cluded on Optical Data’s “Voyager 
Gallery” videodisc. The images, plus 
35 motion clips, are taken from Voy- 
agers 1 and 2 as they passed by Jupiter, 
Saturn, Uranus, and their moons. The 
Gallery’s flip side has digital “Sound 
Portraits” of the planets. The educa- 
tional—and entertaining—disc is $95 
from Optical Data Corp., 30 Technol- 
ogy Dr., Warren, N.J. 07060. 


Mini monitor 
Gaze into the Private Eye, and you'll 
see what looks like a desk-top com- 
puter screen. But the Eye's screen is 
actually about the size of the tabs that 
are stapled to tea bags. The whole 
package weighs less than two ounces. 

You can hold the screen up to your 
eye, mount it on a headset, or clip it 
to spectacles. It emits red light using 
a proprietary combination of conven- 
tional semiconductor and optical tech- 
niques, says the maker, Reflection 
Technology of Cambridge, Mass. The 
images appear to be about two feet 
away, and the screen can display 25 
lines of 80 characters each. 

The Private Eye uses less than half 
a watt of power. It could be incorpo- 
rated in telephones, pagers, portable 
computers, fax machines, and video 
games. And it doesn't completely ob- 
scure the view, so users can look at it 
while operating other equipment. 3] 


таап LNA 
FADIA гавра 


PRESENTING TECHNOLOGY THAT LETS YOU 
PROGRAM YOUR OWN DESTINY. 


Electronics and computer equipment can be 
state-of-the-art today. And ready for the garbage 
can tomorrow. 

Demand for technology is changing that fast. 

And the people who can stay on top of it can 
write their own ticket in this world. 

That's the beauty of the Air Force. 

We can put you to work with technology that 
you may not read about in magazines for years. 

We can teach you how to make sense of the 


most intimidating circuitry in existence anywhere. 
If you attend college, we'll pick up 75% of 
your tuition. You can even earn an associate degree 
from the Community College of the Air Force. 
What does all that mean? 
It means theres no telling where technology 
is going in the future. 
But with Air Force training, you've always got 
a future to look forward to. For more information, 
call an Air Force recruiter at 1-800-423-USAE 


SEE THE WORLD 
FROM YOUR OWN BACKYARD 


With Celestron's C90 you can have it all. 
Impressive close-up viewing of birds, sports 
events and nature. 
Attach your 35mm 
SLR camera and 
use as a 1000mm 
ПІ telephoto to 
take breathtaking 
photos. Or explore the 
universe — scan the 
nighttime sky for galax- 
ies, planets and more. 


All in one 3/2 pound, 
&inch package. A 
great way to let you 
see the world 
and beyond. 
See your Celes- 
tron dealer for 
details. 


CELESTRON 


CELESTRON INTERNATIONAL 


2835 Columbia Street * Torrance, CA 90503 (USA) 
Telephone: (213) 328-9560, (800) 421-1526 (Continental USA) 
Fax: (213) 212-5835¢Telex:182471 


You work hard 
...and play hard! 
That's why you need 
the Gentry™ Truck Cap from Leer! It's 
built to suit your lifestyle. With a tough 
aluminum exterior; Leer's famous 
"Super-Cage" for maximum support; 
corrosion-resistant tip-out windows with 
safety glass and removable screens; 
and a smooth automotive finish. 
Come on! Toughen up. With 
the hard-livin' Gentry™ 

from Leer! 


* Restrictions apply. 


LEER 


The King Of caps 
. „Ри n 
ае Onl 


To find your nearest dealer, call, toll-free 
1-800-321-LEER 


©1988 Leer Inc 
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pesticide 

A new era seems to be opening up in 
man’s battle against the bug. Disen- 
chanted with traditional and contro- 
versial chemical pesticides, growers 
and manufacturers are increasingly 
turning to natural alternatives. Re- 
cently the Environmental Protection 
Agency approved a Columbia, Md., 
firm's plan to convert millions of tons 
of crab shells and other crustacean 
wastes into a safe biological insecticide 
called ClandoSan. 

According to Lois Rossi, the EPA 
product manager who authorized Igene 
Biotechnology to manufacture Clando- 
San, there is a great deal of interest 
in alternatives to toxic chemical pes- 
ticides. Safety is the primary appeal 
of natural pesticides, in contrast to 
chemical products, many of which are 
under EPA review for toxicity. 

On the market since the spring of 
1988, ClandoSan combats nematodes, 
microscopic roundworms that wreak 
$5 billion worth of damage on U.S. 
crops every year. Unlike chemical 
nematicides that kill pests outright, 
nontoxic ClandoSan stimulates other 
soil microorganisms to produce en- 
zymes that destroy nematodes by 
breaking down their cuticle skins and 
their eggs. Chitin, a protein that forms 
the shells of crabs, shrimp, lobster, 
and other marine wastes, is the active 
ingredient that promotes the growth 
of the nematode's enemies. 

"The whole thing works indirectly," 
says Igene's chairman and co-founder, 
Dr. Robert A. Milch. "What you have, 
in effect, is a biological-warfare-type 
game going on." 

Milch, a former chemical engineer 
and orthopedic surgeon, estimates 
that Igene's patented trash-to-cash 
process will capture potential mark- 
ets in excess of $110 million in lawn 
and turf grasses; commercial nurser- 
ies; and high-cash-value fruit, vege- 
table, and nut crops. The first in a new 
line of biological pesticides that Igene 
plans, ClandoSan will eventually con- 
sume up to 13 million tons of shellfish 
wastes from the Gulf Coast, West 
Coast, and Chesapeake Bay in its pro- 
duction, Milch says. 

EPA officials assert there is an in- 
dustry movement underway to come 
up with safer alternatives. This year 
the EPA will approve more natural 
pesticides than chemical compounds 
for the first time since 1947, when the 
government began registering agricul- 
ture chemicals.—Deborah D. Stone 


5 sure steps 


to a fast start 


as a high-paid 
computer service technician 
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Jobs for computer service technicians 
will almost double in the next 10 years, 
according to the latest Department of 
Labor projections. For you, that means 
unlimited opportunities for advance- 
ment, a new career, or even a com- 
puter service business of your own. 1989 

But to succeed in computer service today, you need training— 
complete, practical training that gives you the confidence to service any 
brand of computer. You need NRI training. 

Only NRI—the leader in career-building, at-home electronics training 
for 75 years—gives you practical knowledge, hands-on skill, and real- 
world experience with a powerful XT-compatible computer you keep. 
Only NRI starts you with the basics, then builds your knowledge step by 
step until you have everything you need for a fast start as a high-paid 
computer service technician. 


2000 


2. Go beyond 
“book learning" 
to get true hands- 
on experience 


NRI knows you learn better by 
doing. So NRI training works 
overtime to give you that 
invaluable practical experience. 
You first read about the subject, 
studying diagrams, schematics, and photos that make the subject even 
clearer. Then үй do. You build, examine, remove, test, repair, replace. 
You discover for yourself the feel of the real thing, the confidence gained 
only with experience. 


3. Get inside 
a powerful com- 
puter system 


If you really want to get ahead | 
in computer service, you have — 
to get inside a state-of-the-art 
computer system. That's 
why NRI includes the 
powerful new Packard 
Bell VX88 computer as 
the centerpiece of your 
hands-on training. 

As you build this 
fully IBM PC XT- 
compatible micro 
from the keyboard up, 
performing key tests т атаана 
and demonstrations at each stage of assembly, you actually see for 
yourself how every section of your computer works. 

You assemble and test your computer's “intelligent” keyboard, 
install the power supply and 5'4” floppy disk drive, then interface the 
high-resolution monitor. But that’s not all. 

You go on to install a powerful 20 megabyte hard disk 
drive—today's most-wanted computer peripheral—included in your 
training to dramatically increase the data storage capacity of your 


computer while giving you lightning-quick data access 
By getting inside this powerful computer, you 
get the confidence-building, real-world experience’ 
you need to work with, troubleshoot, and service 
today's most widely used computer systems. 


4. Make sure you've always got 
someone fo turn to for help 


Throughout your NRI 
training, you've got the 
full support of your 
personal NRI instructor 
and the entire NRI 
technical staff. Always 
ready to answer your 
questions and help you if 
you should hit a snag, 
your instructors will 
make you feel as if 
you're in a classroom of 
one, giving you as much time and personal attention as you need. 


5. Step into a bright new future in 
computer service—start by sending for 
your FREE catalog today! 


Discover for yourself how easy NRI makes it to suc- 
ceed in computer service. Send today for NRI's bi: 
100-page, full-color catalog describing every 
aspect of NRI's one-of-a-kind computer training, 
as well as training in sobotics, TV/video/audio 
servicing, electronic music technology, security 
electronics, and other growing high-tech 
career fields. 

If the coupon is missing, write to: NRI 
School of Electronics, McGraw-Hill Continuing 
Education Center, 3939 Wisconsin Avenue, Washington, DC 20016. 
IBM isa registered trademark of International Business Machines Corp. 
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McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue Washington, DC 20016 


For career courses 
approved under GI Bill 
check for details. 
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The best compromise between front- and rear- 
wheel drive may be to drive all four wheels, 
say engineers working at the limits of han- 
dling and traction for high-performance cars. 
Тһе PopuLar Science automotive team tests 
a quartet of full-time all-wheel-drive systems 
in both wet and dry conditions to see if the 
extra cost and weight are worth it. 


By DAN McCOSH Detroit Editor 
Photos by Colin Curwood 


p to now, we've been buying four-wheel drive with 
lugged tires and high ground clearance as a way 

gi gh g s ) 
to a) get out of snow and mud or b) fantasize 


about holding steady on one knee with a rhino charging, 
while actually en route to the office 


Continued 
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Cornering hard on slick pavement, the Au 
splashes in and out of the slalom cour: 
fastest time. The Toyota Celica All-Trz 
speed, tying with the BMW for quickest of the bunch. 
The Bimmer (below) outbraked the rest of the group. The 
Subaru XT6 (right) is the only group member to combine 
the safe feel of all-wheel drive with a sub-$20,000 price. 


90 Quattro (top) 
s cones with the 
(left) gets up to 


Piyriouth V yager. 
Plymouth Grand Voyager. 
Dodge Caravan. ; 

| Dodge Grand Caravan. | 
| Toyota. Van Wagon. eee 
_ Ford Aerostar. \ | 


New 3-year/50,000-mile Bumper to Bumper Plus Warranty protection. 
See your Chevrolet dealer for terms of this new limited warranty. 
Let's getittogether.. buckleup. — Chewrolét. Chevy the Chevrolet emblem and Aistro are registered trademarks of GM Corp. © 1988 GM Corp. All Rights Reserved. 


CU.F TOF STUFF. 


"Yes, you can. 


Small stuff. Big stuff. Precious stuff. Even Dodge 

and Plymouth stretched compact vans can't carry as 
much of itas an Astro with rear doors that swing 
open toa cargo hold up to 151.8 cu. ft. big* That's 
more than enough room to carry 
all thegifts shown, in one load. 
Chevy Astro can 
handle all the stuff 
your family carries. 
And does. Its the 


" van that can. 
*With standard 

, middle seat 

À and optional 

rear seat 

- t removed 
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Joy 1 Giving the Very Best 
Remember those few times when you 
came up with the perfect gift? The recipient 
was so overwhelmed he kept asking how you 
knew... 

That's the effect Passport and Escort 
have on drivers, because drivers know what 
the experts say about radar detectors. 

Car and Driver has tested radar detec- 
tors six times in the last ten years, and we've 
come out on top each time. In 1987 they 
even called us "the leader of the radar detec 
tor industry" And Road & Trackhas rated 


ж 
xyà The Exclusive Source 

We designed Passport and Escort, we 
make them in our factory in Cincinnati, and 
we sell directly to you. Not through stores. 

Our direct connection to you assures 
fast response on orders, on questions, and on 
repairs. We take care of everything. 

Asa gift giver, you benefit even more. It 
will be obvious you cared enough to seek out 
the exclusive source. And there's no chance 
the recipient will see Passport and Escort 
in the after-Christmas clearances. 


Overwhelm you; 


Five reasons this season fc 


ж 
Joy 3 Incredibly Easy Shopping 

Just call us toll-free (1-800-543-1608). 
You'll avoid traffic jams, parking hassles, pushy 
crowds, and long lines. 

Instead you'll find a friendly radar experi 
who can answer any questions you may have. 
Just pick up the phone. 

If you order before 5:00 PM eastern time 
Monday through Friday, we'll ship your pack 
age the same day. A gift box is available at no 

cu. extra charge, and we pay for 
ге л delivery by UPS. (If you're 
really in a hurry, see Joy #4, 


gift is as sure to please. 


Wet set continued 


us “the leader in detector technology.” 
For the driver on your list, no other 


L-] 
ШШШ 1-800-543-1608 


Recently several auto makers have 
developed cars that use traction at all 
four corners for another purpose 
entirely: improving handling and bal- 
ance in a new generation of high- 


WORM WHEELS 
TO FRONT AXLE 


END-ON VIEW 


WORM 
GEAR 


TO REAR AXLE & 


horsepower producing automobiles. 

To a traditional four-wheel-drive en- 
thusiast, the result might seem as odd 
as eating quiche at a Lubbock, Texas, 
barbecue—what with the big knobby 


WORM GEAR 


SIDE VIEW 


Audi’s 4WD system uses a Torsen cen- 
ter differential, which relies on the 
principle of the nonreversing worm 
gear turned by pairs of worm wheels 


40 | POPULAR SCIENCE 


to provide power to the axle with trac- 
tion, even if the opposite axle is on a 
slippery surface. Power takeoff for the 
rear axle is at rear of the transaxle. 


tires replaced by nearly slick low- 
profile radials, ground clearance so low 
that even a cat would have a tight 
squeeze, and the absence of the lever 
that gets your second axle in and out 
of commission. 

But these cars aren't for off-road: 
They are designed mainly to solve 
traction problems stemming from high 
horsepower, even on dry pavement. 
Most of the motivation comes from 
potential problems with front drive, 
which is trying to provide both power 
and steering force through the same 
set of wheels. Power-on rocking, torque 
steer, and excessive power-on under- 
steer in hard corners all can develop 
in the over-200-hp range. 

But simply adding a second set of 
driving wheels doesn’t solve the han- 
dling problems by itself. Balancing 
power fore and aft often subtracts from 
the ability to control the attitude of a 
car in a corner with the throttle, and 
how torque is proportioned between 
front and rear is significant. 

Torque division between the front 
and rear wheels runs from 60-40 front- 
rear to 37-63 and anywhere in be- 
tween. Some systems even attempt to 
change the torque split depending on 


avorite driver 


scort and Passport 
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4 You Can Have It Tomorrow 
We know that sometimes the holidays 
neak up, and waiting even a few days for 
JPS truck is waiting too long. But here's 
olution: 

Through a special arrangement with 

ral Express we can offer their overnight 
ery for only $10. Just call us before 8:00 PM 
тп time, Monday through Friday, and your 
age will arrive the next day. 

If you're a last-minute 


ж 
Joy9 Satisfaction Guaranteed 


Here's the best joy of all: Passport and 


Escort are guaranteed to please. Quite simply, 


if for any reason you're not satisfied within 
the first 30 days, just return your purchase. 


We'll immediately refund all your money 


and all your shipping costs. There are no 
hidden charges. Passport and Escort are also 
covered by a full one year limited warranty. 

We've been delivering on these 
promises for over ten years. Call 


Order Today ҸӘ 


ES 
TOLLFREE...1-800-543-1608 
(Mon-Fri 8ат-Прт, Sat-Sun 9:30-6 EST) 


gue. 
INTERNATIONAL 


By mail send to address below, All 
orders processed immediately. Prices 
slightly higher for Canadian shipments 


Pocket-Size Radar Protection 
295 (Ohio residents add $16.23 tax) 


ESCORT 


WARNING RECEIVER 


The Classic of Radar Warning 


$245 (ohio residents add $13.48 tax) 


Cincinnati Microwave 
> Department 601608 
One Microwave Plaza 


per, you've come to h now and see how easy * 
ight place. Б gift-giving сап be. 
UPS shipping is free. 
overnight de livery by Gift box available 
federal Express is only $10. at no extra charge. 


tire adhesion. Further complicating 
the issue is the notion that the front- 
rear differential system must allow for 
some front-rear wheel-speed differ- 
ences, because these cars are driven 
on hard surfaces as well as soft. Pop- 
ULAR SCIENCE gathered outstanding 
examples of highway four-wheel-driv- 
ers—the Audi 90 Quattro, BMW 
325iX, Subaru XT6, and Toyota Celica 
All-Trac Turbo— to get a clear picture 
of the state of the art of 4WD. 


4WD: simple or complex 


Seeking solutions to the problems 
of full-time four-wheel drive, Audi has 
evolved through several generations of 
Quattros to its latest system, which 
features the Gleason Torsen (torque- 
sensing) differential. It is based on 
a nonreversing power flow through 
worm gears to create its limited-slip 
action [“Gleason’s Impossible Differ- 
ential," Feb. '84]. Because the Audi 
90 Quattro relies on neither electron- 
ics nor viscous couplings, the system 
is more positive, but its complex de- 
sign is expensive to manufacture. 

Contrasting with Audi's complicated 
mechanicals, the Subaru XT6 uses a 
relatively simple open planetary cen- 


ter differential, which can be locked 
via a cockpit switch in the manual- 
transmission version we tested. 
Subaru also offers an automatic-trans- 
mission arrangement that electroni- 
cally actuates a multi-plate wet clutch 
to vary the torque split constantly. 
A simplified all-mechanical system 
is used on both the BMW 325iX and 
Toyota Celica All-Trac—a kind of belt- 
and-suspenders system that bridges a 
conventional center differential with 
a viscous clutch. A viscous clutch 


Subaru uses a simple open differential 
to split torque between front and rear. 
To make the system work in slippery 
conditions, a manual differential lock 


Cincinnati, Ohio 45249 


€ 1988 Ct 


transmits torque via a series of plates 
running in a thick silicon fluid. 

The system responds to the speed 
difference between the input and out- 
put sides, leaving the differential 
“loose” until wheelspin occurs. BMW 
goes further by using a viscous limited- 
slip clutch on the rear differential. 

We were interested in testing how 
these various approaches affect both 
handling balance and the ability to 
control the car with the throttle at its 
limits. In a departure from our regu- 

Continued 
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CENTER DIFFERENTIAL. 


CENTER DIFFERENTIAL LOCK 


temporarily limits the differential ac- 
tion. Front differential is in unit with 
the transmission; a power takeoff at the 
rear powers the back wheels. 
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Wet set continued 


lar test procedure, we also drove the 
cars on a wet slalom course to see if 
we could detect subtleties in handling 
balance. 

On a 10-turn 1,000-foot course 
soaked with sprinklers until it was 
slick as the greasy grill in Alice’s Res- 
taurant, the Audi was the clear win- 
ner, slipping and sliding through the 
course in slightly under 19 seconds. 
The Audi’s high front-end weight bias 
makes for quick turn-ins in slippery 
conditions—although the same front- 
end weight concentration tended to in- 
duce understeer in dry-slalom man- 
euvers. We also found the Audi to be 
the only car in the group with enough 
lateral control in the wet to bring it 
back on line after it started to skid. 

On the same slippery surface, BMW 
and Subaru virtually tied in the 
19.5-second range. Slowest was the 
Toyota—which seemed to be mainly 
a function of its Dunlop SP Sport ra- 
dial tires, designed for dry-pavement 
performance. On the whole, the tight 
grouping of the wet-slalom times made 
results inconclusive. But the test 
quickly demonstrated the grip avail- 
able while accelerating and, except- 
ing the Audi, the difficulty of con- 
trolling the car in a slide. 

When we moved to our regular test 
cycle, another weakness in the perfor- 
mance four-wheel-drive concept be- 
came apparent. When you add the 
additional weight of the four-wheel- 
drive systems, overall performance 
tends to diminish. With the possible 
exception of the 190-hp turbocharged 
Toyota—an engine not offered in the 
two-wheel-drive Celica—none of the 
test cars had enough power to create 
traction problems for a two-wheel- 
drive system. This is despite some of 
the more respectable power plants 
available in performance coupes. The 
Toyota features a two-liter twin-cam 
16-valve turbocharged four-banger 
pumping out 190 hp; the BMW, a silky 
168-hp in-line six-cylinder; the Audi, 
a 130-hp in-line five-cylinder; and the 
Subaru, its new flat-opposed 2.6-liter 
145-hp six-cylinder. 

The 0-to-60-mph acceleration test 
resulted in the Toyota and the BMW 
tying at 9.4 seconds, followed by the 
Subaru at 10.5 seconds and the Audi 
at 11.6 seconds. That may be respect- 
able performance, but it's a long way 
from smoking four tires at once. 

The drive-train layouts of the four 
cars reflect their two-wheel-drive ori- 
gins. As a twosome, the Audi uses a 
fore-and-aft engine driving a front 
transaxle, which makes the extension 
of the drive shaft to the rear axle rel- 
atively simple. Likewise the Subaru, 
whose flat six is located north-south. 

The basic Celica uses a transverse 
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engine, which means power must 
make a quick right-angle turn before 
heading to the back of the bus. But 
the real head scratcher is the BMW, 
which starts out as a fully indepen- 
dent front-engine rear-drive car, and 
hence must add a whole steerable 
front-drive independent front axle to 
power the extra driving wheels. This 
is accomplished by a midship trans- 
fer case and a roller chain that pow- 
ers a secondary drive shaft forward to 
a front differential, requiring a night- 
marish dozen universal joints. 

Unlike the typical off-roader, all of 
these cars bolt the differentials to the 
chassis and use fully independent sus- 
pensions. The result is, if anything, 
an improvement in highway ride com- 
fort over the two-wheel-drive versions 
of the same cars. 

But in the high-speed lane-change 
test, the basic heritage of the cars 
overwhelmed the modifications. The 
BMW was clean and smooth with lit- 
tle body roll, clipping through the 
cones at over 75 mph. The understeer- 
ing Audi rolled through a distant sec- 
ond, followed by the hefty Toyota and 
the heavily understeering Subaru. 

These results belie the overall feel 
of the four-wheel-drive systems. Га 
rate the Audi solidly ahead in overall 
torque balance, giving the car a run- 
ning-on-rails feel in long corners. The 
BMW manages to feel pretty much 
like a two-wheel-drive BMW—mainly 
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awfully good, with oversteer tenden- 
cies—while both the Subaru and 
Toyota retain a trace of front-drive 
feel. One major benefit with the Toyota 
is its vastly subdued tendency to get 
tail-happy compared with two-wheel- 
drive Celicas that we've driven in the 
past. 

Anti-lock brake systems find a nat- 
ural partner with full-time four-wheel 
drive. Braking was enhanced by some 
of the most sophisticated anti-lock sys- 
tems we've tested. The BMW slammed 
off a 135-foot stop, utilizing its supe- 
rior weight balance. Its ABS incorpo- 
rates a deceleration switch that acti- 
vates two separate programs for slick 
and dry surfaces. The switch is also 
tied to the engine control system, 
slightly bumping up the idle to reduce 
engine braking in hard stops. 

Second in stopping was the Toyota, 
at a respectable 142 feet, likewise with 
ABS, followed by the ABS-equipped 
Audi and non-anti-lock Subaru, which 
tied at 153 feet. Car for car, the huge 
price increments pretty well deter- 
mined the order of finish. The $33,000 
BMW was outstanding in all respects, 
a refined mix of superb handling, 
great brakes, and brisk performance. 
The $30,000 Audi had the best-per- 
forming four-wheel-drive gearbox, but 
seemed basically underpowered. In 
contrast, the $23,000 Toyota All-Trac 
has the most powerful four-cylinder 
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FOR AGREAT 
GIFT IDEA, OPEN THIS 
RIGH 


- HOW ABOUT SOM 
` CONSTRUCTIV 


Black & Decker wants.to save you from 
ing Christmas. You know, socks, 

ties and aftershave. Again. So, we put together 
this holiday gift-guide full of powerful tools 
‘and innovative products you can really use. 
And for a change, gifts that last. On the other 
hand, you could be passing up a really swell 
pair of slippers. 
A.Power Driver. А rechargeable cordless screw- 
driver that has the power to drive screws faster 
and easier than manual screwdrivers. For 
added convenience, it comes with a touch- 
power switch and a recharging indicator light. 


B.Heat"n Strip" Heat Gun. This versatile tool 
puts hot air to a lot of good uses. It easily strips 
paint and varnish, removes adhesives and 
Speed-dries glue and paint, to name a few. It's 
also lightweight and safe to use. 

C.36" Cordless Drill. A powerful variable speed 
drill that can be used anywhere. For accurate 
drilling it has the Accu-bore™ two-way level. 
And it completely recharges in only three hours. 
D.Palm Grip Sander. Lightweight and easy to 
operate, it quickly removes tough materials like 
paint and varnish. It's also a finishing sander, 
perfect for fine sanding. 

E.36" VSR Drill. A staple item for any work- 
shop, this drill has been upgraded to a powerful 
1⁄3 HP motor to provide more torque for tough 
jobs. It can drill into a variety of materials and 
has variable speed for greater control. 
F.Circular Saw. This powerful 214 HP saw is 
another essential tool for the workshop. The 
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two handles provide excellent control »% 
and, for accurate cutting, it has an easy- 
to-use pivot depth adjustment. 
G.Auto-Scrolling Jigsaw. The auto-scrolling 
mechanism on this jigsaw lets the blade pivot int * 
any direction for cutting intricate patterns and 
designs. Great for fine woodworking projects. 
H.Cordless Jigsaw. The convenience of cord- 
less lets you take this saw out of the workshop 
for use where a cord won't reach. The adjust- 
able shoe allows bevel cutting up to 45 degrees. 
1.Ргесіѕіоп Router. For perfect moldings and 
decorative edges, this powerful router fits the 
bill. It cuts lock mortises and hinge recesses 
for door hardware and works with all 14" 
shank bits. 

J.Workmate® Work Center. The versatile 
Workmate functions as a workbench, vise or 
sawhorse. It supports up to 350 pounds, yet 
it's portable and folds easily for storage. 


All products backed by Black & Decker's 
~ _ exclusive Home Use Warranty. See package 
for complete details. 
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K.SweepStick™ Cordless Broom. 
aris a ick сее е пем 

i conven- 
pels he 5 to shame. It wes 
away dirt, leaves and lippings 
with a high-speed blast of ai. 
L.CarVac™ Plus. The most powerful 
a vacuum made, it even picks up 
debris like sand and qae 
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brush and crevice tool. 

M.Air Station" This powerful electric 
inflator/compressor fills up tires, 
balls, beach toys and more. Fast. 
Without the hassle of going to a gas 


station or using a hand pump. And it 
comes with three different inflation 
nozzles. 

N.Car Polisher. A cinch to use, this 
random orbit polisher gives you a 
gorgeous shine every time while it 
pampers the surface of your car. 
You'll never be satisfied with hand 
polishing again. Includes two terry 
cloth bonnets. 


For more information, call your 
local Black & Decker Authorized 
Service Center. 
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TEST RESULTS ~ 
Acceleration (sec.) 
0-30 mph 35 28 29 28 
0-60 11.6 94 10.5 9.4 
Brake test, 60-0 mph 
Stopping distance (ft.) 153 135 153 142 
Pedal pressure, cold (Ibs.) 
(0.5-G stop) 8 8 7 10 
Pedal pressure, hot (Ibs.) 
(0.5-G stop) 1 10 10 12 
Wet slalom (mph) 37.6 35.0 35.3 33.3 
Handling test (mph) 32.4 32.6 32.0 31.9 
Maneuverability test (mph) 717 75.6 67.9 70.1 
Interior noise (dBA) 
At idle. 55 52 49 47 
At 60 mph. 69 70 71 71 
EPA FUEL MILEAGE (mpg) 
Highway 24 23 25 25 
City 18 17 18 20 
Dimensions and specs 
DIMENSIONS (in.) 
Wheelbase am 99.9 101.2 97.0 99.4 
Overall length ... 176.3 175.2 177.6 171.9 
Overall width 66.7 65.4 66.5 67.3 
Overall height 548 55.1 52.6 49.8 
‘SPECIFICATIONS (as tested) 
Engine (уре ..__._. In-line 5 In-line 6 Flat 6 In-line turbo 4 
Displacement (cu. in. /liters) 141.3 152/25 163/27 122/2.0 
Compression 10:1 8.8:1 9.5:1 8.5:1 
Induction EFI EFI EFI 
horsepower @ 130 @ 5,700 168 « 5,800 145 @ 5,200 190 @ 6,000 
Net torque (Ib.-ft.) @ rpm. 140 в 4,500 164 @ 4,300 156 @ 4,000 190 в 3,200 
5-зреед manual 5-speed. 
Final drive ratio 4111 3.91: 3.90:1 4.285:1 
Steering Power assist Power assist Power assist Variable 
rack & pinion rack & pinion rack & pinion assist rack & pinion 
Tum diameter (ft.) "as 33.8 36.4 34.1 35.4 
Front suspension MacPherson strut, | MacPherson strut, | MacPherson strut, | MacPherson strut, 
сой spring, lower | lower control arm, | lower control arm, | coil spring, gas 
‘control arm сой spring, gas | air spring, shock. i 
n anti-sway bar anti-sway bar 
anti-sway bar 
Rear suspension Strut, coil spring, Semi-trailing arm, | Strut, dual lateral 
lower control arm | arm, coil spring, | air spring, links, coil spring, 
gas shock anti-sway bar gas shock ab- 
Д sorber, anti-sway 
bar 
Disc/disc. Disc/dise Disc/dise 
3,010 2,865 3,197 
55/45 60/40 59/41 
16.4 15.9 15.9 
14.3 9.8t 15.7 
816,716 520, 
$33,290 $17,661? $22,763 


$83 569 $16 
85 78 16 
178 173 140 
зи 595 501 
208 385 207 
2,427: 250 218 
199 та, 103 
214 199 152 
160 727 248 
127 129 72 
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Горила SCIENCE 


| BOX 280 i 
| BABYLON, N.Y. 11702 r 
| Please send me the 1988 Popular Sci- | 
| ence Travel Map and Road Atlas. 1 en- | 

close $3.95 (check or money order, no 1 
l cash). 1 
| Name | 
| Address l 
| City І 
Ч баб др | 


..............1 


You can get a free 18-by-26'2-inch enlarged 

copy of the 1988 Travel Map, folded to store in 

your glove compartment, when you buy the new 

Poputar Science Road Atlas for $3.95. This 

handy travel duo will help you plan your vaca- 

tion. The 80-page road atlas is printed in full 

color with easy-to-read type and symbols that 

emphasize everything travelers need to know. 

Included are: 

* Maps of all 50 states, 10 Canadian provinces, 
and Mexico 

* Full-color relief map of North America 

* Maps of 35 major cities 

* Weather maps of the U.S. showing average 
sunshine, rainfall, snowfall, temperature, and 
humidity 

* Transcontinental mileage chart 

* Easy-to-use map index on each page includes 
populations of cities and towns 
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Build Your Own Home or Business 


Take Advantage of the Hottest Idea in Home Building 


Looking for a fantastic buy on a new home or a versatile business opportunity? 


We Make It Easy With: Our Homes Made Of Steel Offer: 
* Versatile investment programs * Super energy efficiency (R-30) 
* Substantial discounts on homes * Low maintenance/high strength 
* Unrestricted sales territories * Clearspan interior flexibility 
* No inventory requirement • Hundreds of popular designs 
* Full training and support * Fast, simple construction 
* Financing assistance * Unique patented designs 
* Advertising support * Custom designs available 
* Construction assistance * Affordability 
"SRI T Steel 
In Select Territories ri Dalias, Teas 
Call for FREE pkt & schedule of next SEMINAR to be held in your area 


Call Toll Free:1-800-TRI-STEEL 


Introducing 
The eed 
Ne" Y Vizard 


the ultimate solution for 
rotary trimmer problems 

* No more trouble with trimmer 
line — never buy line again! 

* Easy to install on any 
gas trimmer. 

* Cuts through tough weeds, 
briars, grass and problem 
vegetation. 

* Keeps your rotary trimmer 
in business. 

TO ORDER CALL 


1-800-262-5122 


(Call for dealership inquiry) 
-—————uuá m c t - um -— " "  - - 
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[ 1МБА | ] M/C # Exp. Date 

[ ] Check enclosed for $21.95 plus $2.50 postage and handling. 

Trimmer Make Model & 

Name 

Street 

City State Zip 


Send to: WEED WIZARD, INC. 


P.O. Box 275, Dahlonega, Georgia 30533 PS 1288 
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Wet set continued 


engine Toyota makes at the moment, 
although the extra weight is inhibit- 
ing, and even a few less expensive 
Toyota models offer sportier driving. 
Lastly, at under $18,000, the Subaru 
XT6 seems a relative bargain. But the 
intriguing engineering of the car is 
detracted by a video-parlor interior. 
On the whole, I found the flat-out 
performance benefits of these four- 
wheel-drive cars to be marginal. None 
of the cars had enough power to re- 
quire four-wheel drive on dry pave- 
ment. As a result, the real point to 
the systems seems to be extending the 
envelope of the weather in which you 
might feel comfortable driving in to 
include snow and rain. This is obvi- 
ously a highly regional motive, and I 
suspect the systems will find more en- 
thusiasts in snowy climates than in 
Southern California. пы 


Is this trip necessary? 

Don't fool yourself into believing that four- 
wheel drive is a superior system for normal 
driving on dry roads. Splitting propulsion 
forces four ways instead of two does enhance 
cornering traction slightly, but this gain is 
more than offset by the weight of the extra 
drive-line components. Unless you've got 400 
or so horsepower under the hood, you don't 
need the expense and complexity of four-wheel 
drive to get where you're going safely. 

But if you live halfway up a mountain or 
deep in the snow belt, it's a different story. 
When the road turns slippery, most drivers 
appreciate all the help they can get. Anti- 
lock brakes are my first choice, because they 
pay off all the time. And I'm a firm believer 
in the proper rubber: winter tires during the 
cold months and summer tires when it's warm, 
as opposed to all-season tires that are a com- 
promise year-round. In truth, four-wheel drive 
is my third priority, being indispensable on 
rare occasions, but a costly indulgence the 
rest of the time. 

BMW has engineered a sophisticated full- 
time system for the 3-Series that operates 
flawlessly. Unfortunately, the 325iX is jacked 
a bit in the air and wears tacked-on wheel 
flares that remind me of the AMC Eagle. | 
prefer the normal 325iS to its four-wheel-drive 
stable mate. 

The sporty Subaru XT6 has by far the most 
sophisticated power train ever marketed by 
this brand. It's torquey and amazingly sure- 
footed on loose surfaces. On dry pavement, 
however, it seems to trip over its front feet — 
a trait it shares with other Subarus. 

The Toyota Celica All-Trac Turbo is an en- 
gineering tour de force with every technical 
trick in the book under a shapely exterior. | 
just wish that Toyota had left out about 300 
pounds of sound deadening and subframe so 
this coupe could kick up its heels with more 
enthusiasm. 

My favorite contender here is the Audi 90 
Quattro. It looks right to my eye and is the 
perfect size for a modern family sedan. At 
this price, however, it deserves another 50 
horsepower. But the same can be said of any 
new car coming from Europe these days. 
—Don Sherman 


Advertisement 


Save Gas, Save Engine with ‘POLY’ 


DOUBLE GUARANTEE (See Details Below) 


The following introduces one of the 
most fully tested and credentialed gas sav- 
ing, friction reducing engine treatments 
ever to reach the market! 

WHAT IS POLY? “Poly” is short for 
polytetrafluoroethylene (TFE). It is the slip- 
periest substance known to man. The 1988 
Guinness Book of World Records (pg. 182) 
says: “The lowest coefficient of static and 
dynamic friction of any solid is 0.02, in the 
case of Polytetrafluoroethylene -equiv- 
alent to wet ice on ice. It was first 
manufactured in quantity by Е.І. duPont іп 
1943, and is marketed as Teflon" ." 

The PetroLon Corporation, makers of 
Slick 50, have invented a way to per- 
manently bind this slippery chemical to 
your engine with one treatment. All you do 
is add one quart of Slick 50 to your oil dur- 
ing oil and filter change. By reducing 
engine friction, Slick 50 increases gas 
mileage and horsepower and reduces 
engine operating temperature thus caus- 
ing your oil and engine to last longer. Just 
as important, it reduces metal wear, 
defraying costly overhauls. 


Slick 50's credentials are impressive 


“Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests in- 
dicate that it will improve gas mileage by 
about two or three miles per gallon...Slick 
50 does exactly what PetroLon claims it 
does." Consumers Digest,(March/April 1982, p. 35) 

Researchers at a nationally respected 
research laboratory, after applying a 
powerful ultrasonic cleaning process to a 
Slick 50 treated engine part, were surpris- 
ed at its permanence. They stated, "We ac- 
tually expected the PetroLon Slick 50 ‘Poly’ 
resin coating to also be removed, but later 
found it was still there." 

The Federal Aviation Administration has 
fully accepted a similar product — Slick 50 
Aircraft Treatment (F.A.R. 433.49). 

TUV, a German testing laboratory with 
credentials every bit as prestigious as our 
Underwriters Laboratories, tested Slick 50 
in 1986. They found substantial increases 
in both gas mileage and horsepower. Their 
tests showed that these gains were due to 
a reduction in friction. 

A test done at the San Diego State 
University revealed that, "Slick 50 does in- 
crease horsepower and decreases fuel 
consumption in tests done at the univer- 
sity." The Space Shuttle Columbia uses 
the chemical "poly" in its gears and bear- 
ings because it is the only chemical lubri- 
cant which can withstand the heat and 
corrosive elements of space. 

Perhaps the most dramatic of all is a 
torture test overseen by the Automotive 
Services Council for Pennsylvania. This 
test was shown on television station 
WTVE: Three cars with between 75,000 and 
129,000 miles on them, were treated with 
Slick 50. Six months later the oil was drain- 
ed from each vehicle and the cars were 
driven without the oil plugs for about half 
an hour. The water temperature never rose 
and the engines sustained no apparent 
damage. 


-- 


1 US. QUART/.946 UTE. 7 


How do you give an engine a "poly" 
treatment? Very simply! Just before an oil 
and filter change, add Wynn's™ Engine 
Flush (sent free with each order) to clean 
Out your engine. Then drain your oil, 
change the filter, and add the proper 
amount of oil less one quart. Add one 
quart of Slick 50, drive for thirty minutes, 
and leave it in the crankcase for 3,000 
miles. (Add two quarts for engines with oil 
capacities of seven quarts or more.) 

Slick 50 gives a permanent coating so 
you need to treat your engine only once, 
and not each time you change your oil. 
Slick 50 is also excellent for turbocharged 
engines, aluminum block engines and 
rotary engines. 

Will it work with most oil? Yes! Slick 50 
will work with all petroleum-based oils and 
synthetics compatible with petroleum bas- 
ed oils. 

What are the benefits of Slick 50? Your 
actual benefits in percentages may vary, 
depending on the kind of driving you do, 
the condition of your vehicle, etc. By 
reducing friction, Slick 50 does all of the 
following: Slick 50 increases gas mileage. 
Slick 50 increases horsepower - small 
economy cars and large RV's really need 
this! Slick 50 makes for easier starting (im- 
portant in cold weather.) Slick 50 reduces 
operating temperatures, thus increasing 
the lubrication of your oil and the life of 
your engine. Since lubricating lead is be- 
ing removed from gas, and unleaded gas is 
poor in lubricating qualities, this extra 
lubrication of Slick 50 on valve systems 
and guides is a real bonus. 

Last, but not least, the drastic reduction 
in engine wear can delay costly overhauls. 
These can often cost well over $1,000. 
Slick 50 eliminates the "lubrication starva- 
tion" that all cars experience when you 
first start them, before the oil has a chance 


to circulate. Up to 90% of the wear on a 
car can be caused by this lubrication star- 
vation. You receive all these benefits for 
less than the cost of two tanks of gas 
($39.95). 

Will Slick 50 harm my engine or affect 
my warranty? No! Slick 50 is suspended in 
an excellent grade of. petroleum oil which 
meets, or exceeds, every manufacturer's 
engine warranty requirements. In addition, 
this oil carries an API (American Petroleum 
Institute) service classification SF-CC-CD. 

More Slick 50 products are available. 
These include Gear Treatment (manual 
transmission, etc.) 2-Cycle Engine Treat- 
ment, Grease, Fuel Conditioner, and 
Power Boost. Free information sent on re- 
quest. 


DOUBLE GUARANTEE 
Guaranteed lowest price апа" 


Slick 50 advertised in a current 
magazine at a lower price, we will 
beat that price by $2.00 a quart and 
you will still get your free engine 
flush. If you are not satisfied with 
our Slick 50, within 4 months, send 
us a note and proof of purchase for 
a full refund of purchase price. This 
makes trying Slick 50 RISK FREE to [| 
you. We have been in business for 
10 years and intend to keep our 
customers happy. 


Free Wynn's" Engine Flush sent with 
each order. Free shipping with orders of 2 
or more. 

DEALERSHIPS AVAILABLE 

Easy Toll-Free number. 

To order your own Slick 50 friction reducer 
and free Wynn's" Engine Flush, call toll 
free 1-800-227-5425. (In Colorado call 
1-303-772-4797). Or send to Fort Morgan 
Slick 50, U.S. Auto-Tech, 407 Del Rio Road, 
Berthoud, Colorado 80513. 


US AUTOTECH 


L I enclose $39.95 + $4 shipping and handling 


Send те qts. of Slick 50 & $39.95 ea. 
FREE shipping (2 or more) PS12 


Check сор. VISAMCIDISCOVER 
Cardi. Exp. 
Name 
Address, 


(Give Street Address for U.P.S. delivery) 


сиу. 


State ip 


Teflon is a reg. trademark of Dupont, Wynn's is a reg 
trademark of Wynn Oil Co. 


"Shopping Ideas for the Holiday Season 


ecord your holiday memories on 
JVC's new GR-40 VHS-C Camcor- ive the gift that's better to receive. 

der. This easy-to-use, compact video cam- The Braun shaver's thin profile fits 
era weighs only 2.5 pounds, yet it packs the face as comfortably as the hand. Its 
advanced features like Digital Superimpose unique foil is ultrathin and platinum coated 
and Full-Auto operation that let you shoot to help provide a smoother, closer shave. 
like an expert. And all of JVC's camcorders 
are compatible with home VHS VCRs for a The world’s #1 selling foil shaver is now 
complete home video system. available in America 


This holiday season, choosing the right BRAUN 
camcorder is as easy as JVC. Designed to pe 


he new Sony AV Laser. This 
Christmas gift will have 

the whole family spinning with 
excitement. It plays multiple size 
discs for an extravaganza of en- 
tertainment possibilities, all with 
425 lines of razor sharp picture 
resolution and digital stereo 
sound. The AV Laser™ Multidisc 
player brings the family over 
2,700 movie titles. Dazzling rock 
videos. Educational shows. Plus 
state-of-the-art compact disc mu- 
sic. For more information about 
the ultimate entertainment gift, 
call Sony at (201) 930-7669. ack Daniel's Black Label. 


GIVE GOLD The gift of this smooth- 
SONY sippin' Tennessee whiskey will 
The One and Only always be a special event for any- 


one who knows that true quality 
requires both time and skill. 


To SEND A Girt OF V.O. CALL 
1 800 238-4373. ExcEPT WHERE © 1988 Sony Corporation of America. AV Laser, Sony, 
PROHIBITED BY LAW. The One and Only are trademarks of Sony 


Shopping Ideas for the Holiday Season* 
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ll) he pocket size Casio FX-795P scien- 
Ж. tific computer gives you a hefty 16K 
of BASIC programmability. Its unique key- 
board formula function instantaneously re- 
plays any number of your stored formulas, 
variable-by-variable. Plus it has a built-in 
software library for matrix operations, com- 
plex numbers, integrals, computer math 
and more. In all, 65 scientific functions can 
be called from the keyboard or used ina 
program. The FX-795P is adaptable to 
many PCs and printers. 
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м ave up to 35% on utility bills with a 
Hunter Programmable Thermostat. 

Easy to program...installs in 30 minutes 
with only a screwdriver. From $24.95. Start 
managing and saving your energy dollars 
today. Look for Hunter in the Yellow Pages 
under “Fans.” Or write the Hunter Fan 
Company, Dept. PS, 2500 Frisco Avenue, 
Memphis, TN 38114. Or call us at 
(901) 745-9222. 


|f ntroducing the Olympus Infinity Super- 
Zoom. It just may have the most revo- 

lutionary technologies ever designed into a 
35mm camera. Yet it's so small, so light, so 
easy-to-use, it can be held and even oper- 
ated with just one hand. It has the world's 
first, built-in autofocus 38mm to 105mm 
power zoom lens. Bringing your subject 
closer than ever before. Not only that, the 
viewfinder zooms too, right along with the 
lens. So you always see just what the cam- 
era is seeing. No other camera, compact or 
otherwise, can compare itself to the incredi- 
ble Infinity SuperZoom. For literature, 
call Olympus toll-free: 1-800-433-0880, 
Ext. 264. 


he Cordless Screwdriver from Black 

> & Decker marks the turning point 
in the history of screwdriving. Because now 
you can drive up to a hundred screws оп a 
single charge. Now that's powerful. Availa- 
ble at hardware home centers and discount 
department stores, once you try the Cord- 
less Screwdriver there's no turning back. 


dvertiseme 


Japan ups 


fhe ante 


No longer content with the small-car market, Japan's two leading auto makers are improving 
their sport sedans with more power, luxury options, and in one case, stunning styling. 


By DON SHERMAN 


issan and Toyota are no longer 
М: their up-market inten- 

tions. In 1990 Nissan will take 
the wraps off its new Infiniti dealer- 
ships, and Toyota will swing open the 
doors of its Lexus showrooms. Japan's 
top two auto makers will introduce the 
best cars they know how to build, some 
of which will be powered with sophis- 
ticated V8 engines. 

To flex their muscles, they have 
freshened their flagship models— 
the Nissan Maxima and Toyota Cres- 
sida—so the cars don’t get lost in 


Breaking away from its traditional box- 
like design, the new Maxima (top) has 
the sleek styling usually associated 
with European cars. Under its rounded 
hood, a single-overhead-cam V6 pumps 
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next year’s sales shuffle. While the 
1989 Maxima and Cressida are both 
medium-sized medium-priced four- 
door sedans with three-liter six- 
cylinder engines, their similarities end 
there. 

Of the two, the Maxima represents 
the bolder break from convention. A 
160-horsepower single-overhead-cam 
V6 engine still powers the Maxima’s 
front wheels, but otherwise the car is 
all new. Most notably, it is one of the 
widest designs from the land of the 
rising sun, where automobiles wider 
than 66.9 inches are hit with a stiff 
luxury tax. Acknowledging the im- 


out 160 hp. While the Cressida (above) 
retains its conservative skin and nar- 
rower platform, its twin-cam four-valve- 
per-cylinder power plant sets the 
standard to be met with 190 hp. 


portance of the American market, 
Nissan’s new Maxima has a width of 
69.3 inches (equal to that of the Chev- 
rolet Celebrity) for more interior room 
and to make the car stand out visually 
from the narrower Cressida. 

It’s no coincidence that the new 
Maxima looks a lot like a 7-Series 
BMW. Nissan conceived this car as a 
full-blooded sport sedan with its looks 
and chassis tuned accordingly. Anti- 
lock brakes and Nissan’s Sonar Sus- 
pension II are offered as optional 
equipment. An ultrasonic transceiver 
under the front bumper scans the up- 
coming road for irregularities, and a 
computer adjusts both shock valve set- 
ting and power-steering boost to suit 
driving conditions. The Maxima is 
available with either a five-speed man- 
ual or an electronically controlled four- 
speed automatic transmission. 

The new Toyota Cressida will be 
sold with one power train: a three-liter 
190-horsepower in-line six mated to 
an electronically controlled four-speed 
automatic. While its styling is still as 
bland as vanilla ice milk and its inte- 
rior is more traditional than that of 
the Maxima, the Cressida has its high 
spots. Its twin-cam 24-valve engine is 
smooth and powerful. The engine and 
transmission-control computers inter- 
act to modulate power output during 
shifts, reducing drive-line shocks and 
rear-end squat on acceleration. 

On the road, these two newcomers 
offer a few surprises. I particularly 
like the Maxima’s analog gauges, 
which look like a fine Swiss watch, 
with black scale markings on a bright 
white background. The lighter Max- 
ima feels quick and agile, but there 
are lapses in its composure: The tire 
treads sing over certain types of pave- 
ment, the suspension can't ignore ex- 
pansion joints, and the body structure 
flexes too much. The more conserva- 
tive Cressida is smooth and suave at 
all times. More than 250 pounds heav- 
ier than the Maxima, Cressida doesn't. 
feel light on its feet, but it can still 
outhandle the Maxima. 

I couldn't help imagining a compos- 
ite that looked as good as the Maxima 
and drove with the poise of the Cres- 
sida. Perhaps just such a car is in store 
next year when Nissan and Toyota 
introduce Infiniti and Lexus. 


ASK FOR THESE 
AT CHRISTMAS... 


Free 230 Router - 
Attachment 


Free 225 Flex Shaft Attachment 


AND GET THESE 
FOR THE NEW YEAR. 


We've found a great way to have Christmas twice. 

First, put the worlds most versatile power tools 
on your gift list. The Dremel Moto-Tool; or its 
cordless sidekick the Freewheeler™ 

Both can be used with many bits and accessories 
that give you a different tool with each change. 
Its like getting a saw, a sander, a wood carver, a 
polisher, a grinder, or a drill, all in one. 

With all this versatility you'll have a hard time find- 
ing a job these tools can't do. 


Up to $27.00 of extras—FREE: 


Then when you get your Moto-Tool or Freewheeler 


open it up and find a coupon for another gift. 

With the 3950SP Moto-Tool choose be- 
tween a free Router Attachment for special cuts 
and edges, or the Flex-Shaft, a 36" extender for 
delicate work and hard to reach areas. 

The 850SP Freewheeler comes with a coupon 
good for a Charging/Carrying Case, the perfect 
item for taking your Freewheeler and accessories with 
for keeping your tool charged during storage. 

So this year ask for the Dremel Moto-Tool 
or Freewheeler. Tools powerful enough to make 
Christmas come twice. 


*With purchase of specially marked 3950SP and 850SP only 


DREMEL 


Gets the job done bit by bit. 


© Dremel 1988 


CAR-CARE QUIZ 


Three mysteries confront the master trouble-shooter: One car has a new battery that loses 
its charge; another suffers power loss and smoky black exhaust; a third has a heater-blower 
motor that’s reluctant to switch on. Follow the clues to see if you can find the culprits. 


By STEVE MERCALDO 
Drawings by Russell von Sauers 


Problems 


4 Black smoke 


The 1986 Ford was a delight to its 
owner. It started in any weather, its 
electronically controlled V8 engine 
had plenty of power, and it averaged 
20 mpg. But trouble surfaced when 
the engine began to run a little rough- 
ly. Convinced that a bad tank of gas 
was the culprit, the owner ignored this 
initial symptom. 

Soon, however, he noticed black 
smoke belching from the tailpipe at 
all speeds. Then the car began to stall 
in traffic. To keep it running at a light, 
he had to race the engine slightly 
while applying the brakes. What's 
more, fuel mileage dropped to about 
11 mpg. A review of the car's mainte- 
nance record showed that the engine 
had not been tuned for more than 
14,000 miles. So the owner set aside 
time to do a routine tuneup. 

As he expected, the spark plugs 
were fouled with carbon. The air, fuel, 
and emission-system filters also 
showed signs of severe service. He in- 
stalled new spark plugs and a new dis- 
tributor cap, rotor, PCV valve, engine- 
breather filter, air-cleaner filter ele- 
ment, and fuel filter. He also did a 
compression test. All cylinder pres- 
sures were within the allowable range. 

After checking ignition timing and 
finding it on spec, he took the car for 
a road test. At first the engine ran 
well, but within a few minutes the 
tailpipe began to emit black smoke 
again. Back to square one. 

Black smoke is a telltale sign that 
the air-fuel mixture is too rich. Could 
the electronic feedback carburetor be 
faulty? To find out, he drove the car 
to a local repair shop for an exhaust- 
emission test. Sure enough, as soon 
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as the test probe was inserted into the 
tailpipe, the test machine registered 
abnormally high emissions of hydro- 


carbons and carbon monoxide. There. 


was no question that the engine was 
running too rich. 

The mechanic testing the car began 
his trouble-shooting with a check for 
possible fault codes stored in the elec- 
tronic control assembly (ECA), the on- 
board computer that controls the 
engine. 

He attached an analog voltmeter to 
the self-test connector in the engine 
compartment. After observing the 
movement of the voltmeter's needle, 
he confirmed that the ECA was send- 
ing out a code indicating that the en- 
gine was running rich. When ques- 
tioned, the mechanic listed the most 
likely causes of a rich air-fuel mix- 
ture. At the top of the list were a dirty 
feedback carburetor or a malfunction- 
ing evaporative emission control sys- 
tem. After paying the diagnostic fee, 
the owner headed home to do his own 
trouble-shooting. 

It seemed logical that the carburetor 
could be at fault: A partially closed 
choke valve will restrict airflow and 
cause a rich mixture. But when he re- 
moved the air-cleaner assembly with 
the engine hot, he found that the 
choke valve was completely open. And 
the choke valve and its connecting 
linkage moved freely, without binding 
or sticking. 

A maladjusted carburetor was ruled 
out because the idle-mixture screws 
were blocked off with metal caps. So 
the owner moved on to the next area 
of testing: the fuel evaporation con- 
trol system. To check whether this sys- 
tem was working properly, he started 
the engine and allowed it to reach op- 
erating temperature. Then with the 
engine at idle speed, the owner pulled 
off the vacuum hose to the carburetor- 
bowl vent tube. When he placed his 
finger over the hose opening, he felt a 
strong suction. 

To test whether the canister was 
purging, he removed its purge hose. 
At idle no vacuum was present; but 


when the throttle was accelerated, a 
Strong vacuum was present at the hose 
end. 

As a final test of the system, the 
canister was removed from the vehi- 
cle to check whether it was saturated 
with fuel. From its light weight, it was 
evident that the canister was not filled 
with gasoline. It appeared that the 
rich-fuel-mixture problem had to be 
caused by a dirty feedback carburetor. 

After finding out that a new carbu- 
retor cost more than $800, and that 
rebuilt units cost about $250, the 
owner decided to spend $35 for a car- 
buretor kit and attempt an overhaul 
job. That way if the carburetor still 
didn't work, all that was lost was $35 
and some time—and a new carburetor 
could still be installed. 

Following the step-by-step procedure 
in the shop manual, the owner took 
the carburetor apart, then cleaned and 
assembled it with new parts. During 
the overhaul procedure all adjust- 
ments were set to the factory specifi- 
cations. But when the car was retested 
on the highway, the tailpipe still blew 
out black smoke. What was causing 
the black smoke and power loss? 


2 Lazy heater 


A car equipped with an automatic 
heating and air-conditioning system 
has developed a strange problem. 
When the car is first started cold, the 
heater-blower motor will not switch 
on until the car has been driven for 
about 20 minutes. Then, like magic, 
the blower begins to work normally. 
The owner is puzzled because the sys- 
tem uses only one blower—and it 
works just fine when the air condition- 
ing is used. The blower is only tem- 
peramental when the system is in the 
heater mode. 

But in the middle of the winter 
driving around for 20 minutes with- 
out heat is no fun. Moving the blower- 
speed selector switch through its full 
range from economy to high speed 
doesn't have any effect on the blower. 
And rotating the temperature control 

Continued 
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Christmas Sale! 


Save 5200 on 
our popular 


family PC. 


Our lowest price ever on this easy-to-use PC 
compatible with MS-DOS* built in—only 5499. 


Start computing Christmas morning 


with the Tandy 1000 HX. At this ter- 


rific holiday price, it's a gift the whole 


family will enjoy. Plus, you can get a 
complete system with a CM-5 color 
monitor for just $798.95. 


The 1000 HX features the industry 
standard MS-DOS® operating system 
built into memory. This ‘‘power-and- 
тип” feature lets you insert your pro- 
gram disk and go! 


This system is ready to run from day 
one because the HX comes with all 
the necessary adapters. A built-in 
312" disk drive lets you store up to 
720K of programs and data. We even 
include our exclusive Personal 
DeskMate" 2 software. 

You get seven popular applications: 
word processing, an electronic filer, 
spreadsheet analysis, telecommunica- 
tions, a calendar, plus Music and a 


Tandy Computers: Because there is no better gift value." 


Sale ends 12/24/88. Tandy 1000 HX reg. $699. CM-5 monitor reg. $299.95. 


Prices apply at Radio Shack Computin 


Centers and participating stores and deal- 


ers, Monitor platform sold separately Personai DeskMate 2 telecommunications 


require modem. MS-DOS/Reg. TM Microsoft Corp. 


fun 16-color Paint program. Personal 
DeskMate 2 is incredibly easy to use, 
with plain-English phrases, pull-down 
menus and dialogue boxes for select- 
ing functions. You can also add a 
mouse for even easier operation. 


Come into your nearby Radio 
Shack today and take advantage of 
this incredible Christmas offer—the 
Tandy 1000 HX is your best value in 
entry-level PC computing. 
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Car-care Quiz Continued 
a 


C 


CARBURETOR 
FLOAT-BOWL 
VENT SOLENOID 


When engine is shut off, evaporative 
control system’s vent solenoid opens, 
directing gasoline vapors to canister. 


RADIATOR 


activated by an instrument-panel 
switch when air-conditioning or defrost 


from cold to hot also fails to energize 
the recalcitrant motor. To add to the 
mystery, the blower motor will run if 
the selector is positioned in the de- 
frost mode. This is the case regard- 
less of the temperature inside or out- 
side the car. 

This mysterious blower condition 
didn’t develop overnight. It began a few 
months earlier during the autumn 
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ARRET 
CHARCOAL-FILLED 
CANISTER 


When engine is running, vent solenoid 
closes and purge solenoid opens, send- 
ing vapor to the intake manifold. 


modes are selected. For heat, a temper- 
ature-activated switch on the engine’s 
cylinder head turns on the blower. 


when the blower motor hesitated a few 
minutes after the engine was started 
before it would come on. The motor 
seemed to be waiting for the engine 
to warm up a bit before it would cir- 
culate air. But then the time before 
the blower started in the morning 
grew longer and longer, eventually 
reaching 20 minutes. 

It seems logical that the stubborn 


oh "e 


blower is reacting to a tired cooling- 
system thermostat. Maybe the ther- 
mostat is opening too soon and failing 
to allow the coolant to reach the prop- 
er temperature. If the blower turn-on 
action is dependent on engine tem- 
perature—as it appears to be—it's 
possible that low coolant temperature 
is causing the delayed reaction. The 
owner installs a new thermostat, but 
it doesn't solve the problem. 

He decides to investigate further. 
Perhaps a loose connection in the 
blower-motor electrical circuit is the 
culprit. Following the schematic in the 
shop manual, he carefully inspects 
each wire for possible looseness, cor- 
rosion, or frayed insulation. 

The electrical disconnect terminal 
at the blower motor is clean and tight; 
80 is its grounding connection. Wires 
to the blower relay also pass the vi- 
sual test. The motor circuit is pro- 
tected by an in-line fusible link. Its 
connections also prove tight, and a 
12-volt test lamp illuminates when 
touched to either side of the link. 

Maybe the brushes in the motor are 
worn or one of the wires leading to 
them is only making intermittent con- 
tact? He rules this out one cold morn- 
ing when he disconnects the wire to 
the blower and runs a jumper wire 
from the battery's positive terminal to 
the motor's feed terminal. The motor 
comes to life each time a connection 
is made to the battery. 

The engine is equipped with a fluid- 
coupling radiator fan, a type that's de- 
signed to freewheel when the engine 
coolant is at normal temperature. If 
the under-hood temperature rises be- 
yond the normal range, the fluid cou- 
pling locks the fan hub to the drive 
pulley, and the fan pulls cooling air 
through the radiator. Perhaps the cou- 
pling has seized, causing the engine 
to run too cold? This theory is ruled 
out when the owner is able to spin 
the blades by hand when the engine 
is shut off and cold. 

Poring over the shop manual, he 
identifies the blower-motor circuit 
components and their functions: The 
battery supplies electrical power to en- 
ergize the blower motor; the fusible 
link protects the circuit from overload; 
the relay controls the blower feed; and 
two switches control the blower relay. 
During the summer when the air con- 
ditioning is used, an in-car tempera- 
ture switch grounds the relay when 
the interior temperature reaches 73 
degrees F, closing its contacts and en- 
ergizing the blower motor. This gives 
almost immediate air circulation when 
the weather is hot. 

The manual explains that the heat- 
er turn-on switch provides delayed 
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Car-care quiz continued 


blower operation in cold weather. It 
also controls the blower relay. The 
switch is screwed into the right-side 
engine cylinder head, where it con- 
tacts metal but not engine coolant. 
The switch closes and grounds the 
blower relay when cylinder-head tem- 
perature climbs above 120 degrees F. 
This delayed action prevents the blow- 
er relay from energizing the blower 
when the engine is cold and cold air 
would be blown into the passenger 
compartment. 

What’s causing the delayed blower 
motor operation? 


3 Chronic battery drain 


The battery in your Dodge van does 
not hold a charge. A recharge seems 
to give fresh life to the battery, but 
within a week it fails again, and you're 
unable to start the engine. Before the 
battery goes dead each time, you no- 
tice something unusual. At idle speed 
the directional signals flash slowly. 
An old receipt indicates that the 
battery was purchased about three 
years ago, so you decide to replace it 
with a new one. About a week later, 
the old symptoms reappear: slow direc- 
tional-signal action followed by slow 
engine cranking at start-up. Now 
you're confused. The instrument-panel 
indicator light does not show a charg- 
ing-system problem. It goes out as 
soon as the engine fires up, and it 
stays off while you're driving. 
Determined to get to the root of the 
problem, you check the condition of 
the alternator drive belt. With the en- 
gine turned off, the belt looks OK: It's 
not glazed, worn, or cracked. To check 
for looseness, you manually try to spin 
the alternator cooling fan. It won't 
budge an inch. The belt isn't slipping. 
Looking for possible electrical short 
circuits, you remove the positive cable 
of the battery and connect a 12-volt 
test lamp between the cable and the 
battery terminal. The ignition key is 
turned off and the car doors are closed. 
By keeping the doors shut, you know 
the interior dome light won't switch 
on and cause a misleading battery- 
drain reading. The test lamp doesn't 
light. You think this test rules out the 
possibility of a battery drain or short. 
You continue by inspecting the 
charging circuit wires for corrosion or 
a loose connection. All connectors are 
tight and clean, including the connec- 
tions at the alternator, voltage regu- 
lator, and engine-compartment fire 
wall. Convinced that the alternator is 
at fault, you install a rebuilt unit. To 
your dismay, the battery goes dead 
again a few days later. Nothing has 
changed. 
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1 
The fuel-bowl solenoid (top) vents the 
carburetor to the vapor canister when 
the engine is off. Venting is blocked 
when the ignition is turned on. The 
canister purge solenoid (above) re- 
mains closed until the engine is warm 
and running at cruising speed, when 
it directs fuel vapors to the intake man- 
ifold. Vapors are burned in engine. 


Realizing that you have exhausted 
your knowledge of the charging cir- 
cuit, you take the van to the local re- 
pair shop for a complete electrical-sys- 
tem diagnosis. The mechanic rechecks 
the components you've already looked 
at and recharges the battery. Then he 
connects a voltmeter, an ammeter, and 
a carbon-pile rheostat to the battery 
to prepare for an alternator current 
output test. When he performs the 
test, the reading indicates the alter- 
nator's output is below specification. 

The mechanic explains that further 
testing is required to find out whether 
the wires in the charging circuit are 
electrically sound. With the ignition 
key turned off, he connects a 12-volt 
test lamp to a good ground and touch- 
es the lamp probe to the “BAT” ter- 
minal of the alternator. The test lamp 
illuminates. 

Following the steps in a repair man- 
ual, the mechanic continues by test- 
ing the wires going from the alter- 
nator to the voltage regulator. He also 


tests the wire going to the ignition 
switch from the regulator. All wires 
pass the electrical continuity test. 

Finally, the mechanic repeats the al- 
ternator-output test. But during this 
second test, he removes one of the al- 
ternator field wires and connects a 
jumper wire between the open alter- 
nator field terminal and ground. As 
soon as this connection is made, the 
meter shows that the alternator is de- 
livering its maximum rated current 
output. 

By this time, you're thoroughly con- 
fused. What's causing the battery to 
be undercharged? 


Solutions 


4 Remember when the owner felt a 
strong suction at the carburetor float- 
bowl vent hose with the engine at idle 
speed? There shouldn't be vacuum at 
this opening when the engine is idling. 
Therefore, a faulty carburetor-bowl 
vent solenoid or its electrical circuit 
was causing the rich fuel mixture. 

The repair manual explains that 
the evaporative emission control sys- 
tem's purpose is to limit emissions of 
unburned hydrocarbons by venting 
vapors from the fuel tank and the 
carburetor float bowl to a special char- 
coal-filled canister. The canister is lo- 
cated in the engine compartment and 
stores fuel vapors for eventual burn- 
ing by the engine. Studying the sys- 
tem diagram reveals the components 
that could cause the rich-fuel-mixture 
condition. 

Two electric solenoids are used to 
control the evaporative system: a float- 
bowl vent solenoid and a purge sole- 
noid. The bowl solenoid is a normally 
open valve when not energized. It is 
installed in the hose that goes from 
the carburetor float bowl to the car- 
bon canister. When the engine is off, 
the solenoid is opened and vapors from 
the float bowl are delivered by a hose 
to the canister for storage. 

As soon as the ignition key is turned 
on to start the engine, the solenoid is 
energized and closes the bowl vent 
hose to the canister. If the solenoid 
fails to block off the bowl from the can- 
ister when the engine starts, fuel va- 
pors that are in the carburetor float 
bowl will be drawn into the intake 
manifold, which causes the engine to 
run rich. Such was the case in this 
instance. Because the solenoid did 
not close, the owner felt vacuum at 
the hose end when the engine was 
running. 
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| Highest K And X Band Sensitivity 


Model 976 


I Road & Track's recent test of currently 
available radar detectors, BEL VECTOR 3 
rated number one in both K and X band 
sensitivity. Rarely is one radar detector best 
in both K and X bands. In fact, VECTOR 3 
posted the highest K and X band sensi- 
tivity levels ever recorded! The results 
confirm BEL's performance advantage: 


^^. Vector 3 maintains a BEL tradition of 
excellent sensitivity, posting the 
highest figures in this survey for both 

K and X band radar." Road 8 Track, Nov 88 


It's now clear. BEL technology offers 
unmatched performance. And with today's 
sophisticated radar equipment, nothing is 
more important than the best possible 
performance. 


VECTOR 3's performance edge is 
achieved by adapting a technology used in 
military satellite communications. We call it 
Image Rejection Technology®, ог IRT®. And 
through its use, VECTOR 3 provides a level 
of sensitivity unequaled by any other radar 
detector manufacturer—a definite advan- 
tage for detecting Instant On or Pulsed 
radar. And when Instant On or Pulsed radar 
is encountered, VECTOR 3 warns you with 
a separate audio alert. 


But outstanding sensitivity isn't your only 
advantage. VECTOR 3 also detects Ka band 


VECTOR = 


BEL VECTOR 3 
Radar 
Detector 


radar, now increasing in use throughout 
the U.S. and Canada. And VECTOR 3 also 
effectively reduces false alerts from non- 
police sources without any loss of sensitivity 
to police radar. 


Laboratory Tests* 
Sensitivity, dBm/cm* 
Model Xband K-band 
| BEL Vector 3 117.2... 115.6 | 
al 


Whistler Spectrum 2 . TH 
Average unit........... 
Source: Road & Track, Nov. 1988. 
“Conducted by Advanced Product Evaluation 
Laboratory, Inc. 


BEL VECTOR 3 is the only unit in this test that also 
detects Ka band radar. 


Road & Track, Nov. 1988 


The IRT® Difference 


A police radar signal is often buried by 
microwave "noise", making it invisible to 
ordinary superheterodyne detectors. Image 
Rejection Technology® however, reduces 
this surrounding microwave "noise" 
making the same police radar signal visible 
for early detection. 


VECTOR З with IRT: 


How a conventional 


superheterodyne sees the same signal 
radar detectorseesa clearly by reducing 
police radar signal. microwave “noise”. 


Performance this complete also includes 
a long list of features that makes driving 
with VECTOR 3 easy and convenient. 


VECTOR 3 is only $279.95 and comes 
with a full one year warranty on parts and 
service. To order your VECTOR 3, or to 
obtain the name of a dealer near you, just 
call toll-free. 


1-800-341-1401 U.S.A. 
1-800-268-3994 Canada 


New European 3 Band radar detectors are now available. Please 
inquire for more information. 


‘Registered trademark of BEL-TRONICS LIMITED 
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Car-care quiz Continued E 


Repair manuals contain the proce- 
dure for checking a float-bowl vent so- 
lenoid. They describe the tests to make 
on the solenoid feed and ground cir- 
cuits. If the electrical circuit checks 
out OK, the solenoid itself must be 
replaced. 

The purge solenoid is located in the 
hose that goes from the canister to the 
intake manifold. It is a normally 
closed valve that blocks vacuum to the 
canister when the engine is off, below 
its normal operating temperature, or 
running at low speeds. 

When the ECA energizes the purge 
solenoid, the solenoid will open and 
allow intake manifold vacuum to 
purge or pull fuel vapors from the can- 
ister. The ECA energizes the purge so- 
lenoid when the engine is at operating 
temperature or running at cruising 
speeds. The purge solenoid was func- 
tioning correctly in this instance. 


2 The blower-motor turn-on switch 
located in the engine’s right-side cyl- 
inder head is faulty. It does not close 
at the correct temperature and ground 
the relay to energize the blower motor. 
Instead of closing at 120 degrees F, 
its closing at a much higher engine 
temperature, which delays the blower 
operation. 

The clue to solving the problem was 
the lengthening time delay before 
blower turn-on caused by the failing 
switch. The fact that the blower 
worked when the driver selected the 
defrost position meant that the blower 
and its power-feed circuit were in good 
shape. 

A quick test to isolate a faulty tem- 
perature-sensing blower turn-on 
switch is to disconnect and ground its 
wire when the engine is cold. Then 
turn on the heater. If the blower re- 
sponds, its an indication that the 
heater turn-on switch is faulty. Re- 
member also to check the wire to the 
switch when trouble-shooting a sim- 
ilar problem. The wire is exposed to 
heat and dirt under the hood and may 
have suffered abrasions or breaks. 


3 The voltage regulator is defective 
and must be replaced. One clue to a 
pending charging problem is a slow 
signal flasher or dim lights at idle 
speed. When the alternator and regu- 
lator are supplying the proper current, 
the signals and lights will function 
normally. 

On most late-model Chrysler prod- 
ucts the voltage regulator is mounted 
in the engine compartment. To find 
out whether the regulator is the cause 
of a low- or no-charge condition, it is 
often necessary to bypass or isolate the 


regulator from the charging circuit 
during testing. Briefly, the test goes 
like this: With a voltmeter and am- 
meter connected in the circuit and the 
engine running at about 2,000 rpm, 
one of the two alternator field wires 
(the green one) is removed from the 
back of the alternator. Then one end 
of a jumper wire is connected to the 
open field terminal, and the other end 
of the jumper wire grounded. 

If the alternator begins to deliver 
its full output, as it did in this case, 
the voltage regulator needs to be re- 
placed. If, however, the alternator fails 
to reach its full output, then it’s the 
alternator itself that needs replace- 
ment. When you perform this test, it 
is important to remember that the al- 
ternator’s “BAT” terminal is always 
hot. If this terminal is accidentally 
shorted by a screwdriver or wrench 
while you are working on it, it’s al- 
most a sure bet that the alternator 
diodes will be destroyed. Bad diodes 
result in low- or no-current output and 
the expense of a replacement alterna- 
tor. So it’s always wise to disconnect 
the battery’s negative cable before 
going to work under the hood. 

Why didn’t the warning indicator 
light up when the engine was running 
and alert the driver that the battery 
charging rate was low? These simple 
on-off lights are only designed to show 
whether or not charging current is 
present. They don't tell you how much 
current there is. If you want more in- 
formation, you should install a needle- 
type gauge. 


JUMPER WIRE VOLTMETER 4/2 
TO GROUND 


= ELECTRONIC 
VOLTAGE 
REGULATOR 


CARBON-PILE RHEOSTAT 


A voltmeter, ammeter, and a carbon- 
pile rheostat are used to check alter- 
nator's current output. Continuity test- 
ing pinpoints any wiring faults. 


lak cleans circles around 
your ordinary toothbrush. 


The Interplak* Home Plaque 
Removal Instrument is one of the 
most important advances in home 
dental care since the invention of 
the toothbrush. 

It doesn’t look like an ordi- 
nary toothbrush. And it doesn’t 
work like one. 

After using the Interplak 
instrument just once, you'll be 
able to feel the difference imme- 
diately. Your mouth will seem 
fresher. Cleaner. 

It cleans teeth nearly 
plaque-free. 

Clinical studies show that man- 
ual brushing removes only some of the 
plaque that builds up daily on your teeth. 

But those same studies show that 
the Interplak instrument cleans teeth 
nearly plaque-free and improves the 
health of your gums. And the more 
plaque you remove, the more you re- 
duce the risk of early gum disease and 
tooth decay 

Cleaning action that's 

unsurpassed. 

Unlike manual and electric tooth- 
brushes that only clean back and forth, 
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literally scour off plaque and stimulate 
your gums. When the tufts reverse 
direction, the bristles extend fully 

to clean deep between teeth and 
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under your gumline. And because 
the bristles are four times softer 
than the softest toothbrush, they're 
no more abrasive than manual 
brushing with toothpaste. 
New wisdom in caring 
for your teeth. 

Dental professionals across 
the country have enthusiastically 
accepted the Interplak instrument 
and they've recommended it to 
their patients. 

It's easy to use, cordless, 
and it recharges itself every time 
you place it in its stand. Plus you 
can buy color-coded, interchange- 
able brush heads for the whole family. 

Ask your own dentist 
about the benefits. Or for тоге ~ 
information and a retailer near 
you, call toll-free 1-800- 
544-3536, and ask for 

rator 116. In Canada, 
call 1-800-554-3636. 
The Interplak Home Plaque 
Removal Instrument. 

Anew way of brushing 
your teeth, with 4 
extraordinary results. 7) 


$ 


INTERPLA 


HOME PLAQUE REMOVAL INSTRUMENT 


Interplak® is the registered trademark ofthe Dental Research Corporation 
© Dental Research Corporation, 1988. 


Space-savi ng 
stern drive 
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Engineers have repackaged 73 


the two-stroke outboard motor 
to make it fit in à smaller 
space. The result, they claim, 
is a quieter-running and bet- 
ter-performing stern-drive- 
type propulsion system that 
leaves more room for the crew. 


By STEVEN ASHLEY 


ame all the types of engines for 

power boats. Inboard, outboard, 

and stern drive, right? Not any 
more. A few years ago, two US Ma- 
rine Power Corp. executives went to 
lunch and sketched out a new type of 
marine propulsion unit on a paper 
napkin. The new entry? Something 
called L-Drive. What's that? 

“It’s pretty simple," says Dave 
Gruenwald, manager of four-cycle prod- 
ucts for US Marine Power (Hartford, 
Wis.), maker of Force marine power 
units. "Take a two-cycle outboard en- 
gine, stand it on end, mount it trans- 
versely—sideways—tight against the 
transom, and cover it with a sound- 
proofing rear compartment. Then drop 
the swiveling drive unit down through 
the hull and into the water, and you 
have the basis of an L-Drive. The rest 
is reengineering and fine tuning." 

The name? “It refers to the flow of 
power, which goes down through the 
hull and out from the stern, forming 
an L," explains Gruenwald. 

The purpose? "People love the styl- 
ing and layout of stern-drive boats," 
he says. “In the water you can't see 
the power head like you can with out- 
boards.” But boat owners aren't too 
fond of the large, awkward drive units 
that extend aft from the sterns of 
outboard- and stern-drive-powered 
boats when they're out of the water. 
*On the other hand, inboard motor- 
boat engines fill up the interior space 
and don't allow for trimability or shal- 
low-water running," notes Gruenwald. 

Given these customer preferences, 
US Marine Power engineers focused 
in on a reconfigured stern-drive-type 
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power plant for their new design. “The 
Force L-Drive is a marriage of the best 
of outboards and stern drives,” Gruen- 
wald says. 
The benefits are many. For instance, 
a 125-horsepower L-Drive saves 78 
percent (on average) of the space re- 
quired for the same output stern drive 
or inboard-outboard (I/O) and 46 per- 
cent of the room needed for the well 
that could accommodate a 125-hp out- 
board. This means that the interior 
of a 17-foot L-drive-powered boat is 
equivalent to that of standard-powered 
19-footer. Out of the water, L-Drive 
saves 60 percent of the extra length 
taken up by typical 125-hp outboard- 
motor and I/O units. In addition, 
claims Gruenwald, L-Drives are 55 per- 
cent and nine percent lighter, respec- 
tively, than I/Os and outboards, thus 
improving acceleration proportionally. 
He cites other advantages as well: 
* Quieter running (10 decibels less 
than the same size outboard) because 
the insulated aft enclosure deadens 
engine noise and directs it rearward. 
© Easier steering compared with 


DRAWING BY CHARLES BERGER 


The Force L-Drive (top) al- 
lows boat designers more 
freedom because the tran- 
som no longer needs to be 
a structural member. L- 
Drives do, however, need 
specially designed boat 
hulls. The drawing on the 
left compares the sizes of 
an L-Drive, a stern drive, 
and an outboard motor. 


outboards because the L-Drive's steer- 
ing axis and pivot point is the crank- 
shaft axis, which allows steering forces 
to act upon a single location with no 
moment arm, making for less steer- 
ing torque. 

* More-convenient service access— 
almost all service adjustments can 
be performed from inside the boat. 

* Virtually smoke-free running be- 
cause engineers eliminated the idle- 
relief port—the opening on outboards 
that vents engine-stalling back pres- 
sure at idle. Instead of having 90 per- 
cent of the smoke coming from the 
port, the smoke goes down through the 
prop, which pushes it away into the 
wash. 

The L-Drive's drawbacks? A unique 
hull configuration is required, so you 
can't just buy one and install it on just 
any boat. Underneath, the drive unit 
sits in a special squared-off tunnel. 

At present, L-Drive is available in 
85- and 125-hp models. The smaller- 
output engine will come in the 17-foot 
Capri Bayliner ($8,695), the larger on 
the 19-foot Capri ($10,195). us 


ver the course of a year the editors of PoPuLAR SCIENCE 

sift among countless developments in science and 
technology and thousands of new products: the lat- 
est automobiles and trucks, cameras, audio and video 
equipment, home appliances, workshop tools, lawn and 
garden equipment, recreation gear, and more—the things that make 
our lives more comfortable, more rewarding, more exciting, or simply 
more fun. Only a small percentage of the items evaluated is judged 
significant enough to appear in the pages of the magazine. 

Now, for the first time in the 116-year history of PoPULAR SCIENCE, we 
have created this special section to showcase the 100 outstanding 
achievements and products of 1988. Many of the items have already 
been covered, either in feature articles or in the pages of the ^What's 
New” section. Some, because they are so new, have not, and will be 
featured in future issues. 

Choosing the 100 outstanding new products and technological ad- 
vances of 1988 wasn't easy, but even more difficult was selecting a grand 
winner in each of 15 categories from among these 100 winners. The over- 
all winners are on the next five pages; other selections for 1988's "The 
Best of What's New" appear on the pages that follow.— The editors 
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Superbird! 


he 1989 Ford Thunderbird 

Super Coupe is the first 

American production car 
powered by a supercharged en- 
gine in two and a half decades. 
The Eaton-made Roots-type su- 
percharger boosts the engine’s 
fuel-injection system to a maxi- 
mum of 12 psi—similar to that 
of a turbocharger—squeezing 210 
horsepower and an astounding 
315 pound-feet of torque out of 
the Ford 3.8-liter V6. By using а 
supercharger, which operates at 
а much lower speed compared 
with a turbocharger, response is 
increased over last year’s Thun- 
derbird Turbo Coupe, according 
to Ford. The result is a rear-wheel- 
drive coupe with the solid low- 
end feel reminiscent of a V8-pow- 
ered car. On the track, the PoPuLAR 
Science test crew achieved a 7.3- 
second O-to-60-mph acceleration 
time and marveled at the Super- 
bird's solid feel and handling. 
While the car's overall length has 
been cut back by 3.4 inches, the 
wheelbase is nearly nine inches 
longer than that of the 1988 
model; compared with last year's 


I 
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model, the new coupe is lower 
and wider. However, at 3,700 
pounds, the coupe is slightly over- 
weight, but still is well balanced. 
The coupe's sloping form is sim- 
ilar to that of the BMW 7-Series, 
representing a departure for Amer- 
ican auto styling. 


—cxc.—2——————————————— 


SCIENCE 


Superconductor 
record 


igh-temperature supercon- 

ductors, with their poten- 

tial to transform our elec- 
tricity-based civilization, set new 
records in 1988. 

Superconductors carry electric 
current with zero resistance, so 
they could make electrical gener- 
ation much more efficient and 
find dozens of other uses in com- 
puting, communications, transpor- 
tation, and basic research. But 
until recently they had to be cooled 
with liquid helium—an expensive 
and tricky substance—to temper- 
atures near absolute zero. 

Then scientists discovered a 
family of ceramic compounds 
based on rare-earth elements that 
broke through the temperature 


PHOTOGRAPHY 


Maxximum 
smarts 


odern camera technology 

with all its benefits— 

auto film indexing, auto 
exposure, auto flash, indeed auto 
everything—depends on the tiny 
built-in electronic chip, which 
confers a universe of goodies in a 
small space. Now, for the first 
time, there is a camera with inter- 
changeable chips to let the pho- 


barrier. The most exciting achieve- 
ment came with an yttrium com- 
pound that became superconduct- 
ing at a temperature of 94 de- 
grees Kelvin, which meant it could 
be cooled by cheap, easy-to-use 
liquid nitrogen. 

In 1988 the record was broken 
yetagain by two new compounds. 
Physicists at IBM Almaden Re- 
search Center in San Jose, Calif., 
confirmed a critical temperature 
of 125 degrees K for a compound 
of thallium previously discovered 
by Dr. Allen Hermann and Dr. 
Zhengzhi Sheng at the University 
of Arkansas. And a bismuth com- 
pound with a critical temperature 
of 110 degrees K was discovered 
independently by Dr. Paul Chu 
and his colleagues at the Univer- 
sity of Houston and by Hiroshi 
Maeda and colleagues at the Na- 
tional Research Institute for Met- 
als in Tsukuba, Japan. 

The bismuth compound may 
be especially significant because 
bismuth is much cheaper than 
yttrium and other rare earths. 


tographer custom-tailor his cam- 
era to his particular needs. 

The purchaser of the Minolta 
Maxxum 7000 (the i stands for 
intelligence) can avail himself of 
“creative expansion cards" — 
small chips that plug into a slide- 
out drawer on the side of the 
camera—which can change the 
camera's functions. For example, 
there is a sports-action card, a 
highlight-shadow control card, and 
a portrait card. There is even а 
customized function card to per- 
mit the photographer to reprogram 
seven of the camera's functions 
to his liking. 


HOUSING 
TECHNOLOGY 


Plastics come 
home 


n June 1, GE Plastics 
unveiled a scale model 
(above) of a mostly plas- 


tic demonstration house that is 
now being built near company 
headquarters in Pittsfield, Mass. 

The house [cover story, August] 
will be an ongoing experiment 
where GE Plastics will demonstrate 
the feasibility—indeed, the clear 
advantage—of using engineering 
thermoplastics instead of wood, 
glass, metal, and concrete. 

But beyond materials, GE Plas- 
tics has done some commendably 
fresh thinking, taking essentially 
a systems approach to housing 
technology. Interior walls are one 


PRODUCTS 
FOR YOUR CAR 


Heat-resistant oils 


ew engine technology, par- 

ticularly turbocharging 

and other high-output en- 
hancements of small-displace- 
ment engines, is putting increas- 


example: Here they'll serve the 
traditional role of dividing space, 
but they'll also contain distribu- 
tion channels for wiring and 
plumbing, and provide heating 
and cooling for the house. In GE's 
game plan components will be 
factory formed, often as a single 
extrusion. 

GE's goal, of course, is to open 
a vast new market for its plastics 
— including recycled plastics. Re- 
cycling will be economically es- 
sential, the company says, because 
the polymers involved are rela- 
tively pricey. That's good news for 
the environment. And such a bold 
initiative could also help realize 
society's pressing need for better 
housing at less cost. The U.S. 
building industry spends next to 
nothing on research and develop- 
ment (“about the same as is spent 
on razor-blade research," a GE 
Plastics executive noted). That 
makes GE Plastics' $4 million 
investment even more notable. 


ing strain on both bearings and 
the lubrication systems that pro- 
tect them. Meanwhile, under-hood 
heat is increasing as stylists de- 
velop lower profiles and engine 
compartments get crammed with 
accessories. 

Standardized oil grades are 
based on intensive engine test- 
ing, including running high- 
temperature engine blocks for 
hours on end. 


HOME PRODUCTS 


Rx for decks 


‘ood exposed to the 

weather will darken and 

turn gray to black. You 
may have experienced that fact of 
life with your deck or other out- 
side structure: When it was new, 
you used a wood sealer on it. But 
now, a few years later, it is be- 
coming weathered looking. Now 
there are products that bring. 
weathered wood back to life with- 
out chlorine bleaches or harsh 
acids. The best ones are powdered 
products whose formulations are 
based on some form of sodium 
carbonate, usually sodium percar- 
bonate, which cleans like an all- 
fabric laundry cleaner and doesn't 
harm plants or pets. (These are 
Zar Wood Brightener, Cuprinol 
Revive, Osmose Wood Brite, and 
Wolman Deck Brightener.) Once 


The result of this testing is a 
new premium grade for motor oils 
released by the Society of Auto- 
motive Engineers. The new SG 
grade must meet tougher require- 
ments for viscosity change in high- 
temperature applications than the 
old SF grade—formerly the high- 
est standard —as well as a variety 
of other tests. 

Future oil grading has been a 
growing concern for engine de- 


the powders are mixed with water 
and sprayed on and brushed into 
a gray weathered deck, they foam 
up, indicating that the sodium 
percarbonate is cleaning the wood 
and softening and removing the 
top layer of weathered tissue. Once 
the solution is cleaned off with 
water, what remains is pristine- 
looking wood. 


signers as new high-rpm engines 
put increasing demands on en- 
gine-oil lubricating properties. By 
year’s end, auto manufacturers 
were pressuring oil companies to 
develop even higher performance 
oils to meet the demands of the 
future. In an upcoming issue, 
PoPULAR Science will take a de- 
tailed look at the new SG class of 
oils in particular, and the state of 
oil grading in general. 
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AVIATION 


Phantom bomber 


or decades military airplanes 
have been getting ever faster 
and more maneuverable. If 
they could be made invisible to 
enemies, however, even slow, 
sluggish war planes would be all 
» but unstoppable. It’s an old 
story: You can't hit what 
you can't see. Now the 
U.S. Air Force says it 
will roll out—prob- 
» ably by the time 
, you read this 
2» —an inter- 


continental 
bomber that is 

extremely diffi- 
cult to see with 

today’s high-tech 

long-range eyes—ra- 
dar. By shaping the plane 
to minimize radar reflec- 
tions and building it from 
materials that pass or absorb 
radio waves, engineers have 
reportedly made the airplane 
effectively invisible to radar. To 
do this, the Air Force will spend 
lots of money: Each B-2 will cost 
upward of $520 million, making 
itthe most expensive airplane 
ever built. The Air Force justifies 
the high price tag by claiming that 
the B-2 bomber will make many 
billions of dollars of Soviet air- 
defense installations obsolete. 
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COMPUTERS 


See-all 
LCD portable 


enith's TurbosPort is one of 

the fastest, most powerful 

personal computers avail- 
able, yet it’s an 18-pound porta- 
ble that could fit in your briefcase. 
The 80386 computer has a built- 


LAWN 
AND GARDEN 


American OHV 


T: Tecumseh OVRM40 four- 


horsepower lawn-mower en- 

gine was the first under-five- 
horsepower overhead-valve engine 
to carry the label “Made in the 
U.S.A.” (Since that engine's in- 
troduction, Briggs & Stratton has 
come out with a small OHV en- 
gine as well.) Another Tecumseh 


in 40-megabyte hard-disk drive 
and two megabytes of memory. 
And its new liquid-crystal-display 
screen contains a special fil- 

ter to remove the blue tint from 
the rear-mounted fluorescent 
backlighting. That increases the 
screen's contrast ratio to 20 to 1, 
making the LCD display compa- 
rable to a cathode-ray tube. The 
microprocessor runs at 12 mega- 
hertz and has a zero-wait-state 
memory, so the computer need 
not wait for data to be saved. 


first: The aluminum-alloy cylin- 
der head is cast using the lost- 
foam process, the first application 
of that advanced technology in 
small engines. The 9.05-cubic- 
inch engine uses a patented 
mechanical-compression-release 
system and solid-state ignition 
for easier starting, as well as a 
proprietary lubrication system 
called Loop Lube to keep the 
somewhat isolated valve assem- 
blies well bathed in oil, Newly 
designed rocker arms with Allen- 
head pivot studs and locknuts 
make for easy valve adjustment. 


AUDIO 


Mini disc and 
music machine 


L P records are quickly being 


replaced by CDs. Now the 

45 singles are about to be 
taken over. Sony was one of the 
partici creating the three- 


ра! 
inch CD, which holds one or two 


MATERIALS 


Cool clothes 


he most innovative apparel 

of the year wasn't modeled 

on a Paris runway. It was 
first worn by scientists working 
for the U.S. Department of Agri- 
culture's Southern Research Cen- 
ter in New Orleans. They treated 
T-shirts with a chemical called 
polyethylene glycol, which absorbs 


songs and sells for less than half 
the price of a full-size disc. With 
an adapter, the small disc can be 
used in any five-inch CD player. 
Orthe disc can be played on the 
company's palm-size player 
above. The tiny unit accepts a 
five-inch CD too. How does a 
five-inch disc fit in a four-inch 
player? It doesn't. The larger CD 
hangs out of one corner of the 
machine while being played. For 
safety, the disc stops spinning 
instantly if touched. 


heat when it melts and releases 
heat when it solidifies. That means 
the treated fabric, called Poly- 
therm, cools you when it's hot, 
and warms you when it's cold. It 
could eventually be used to make 
recreational gear such as gloves 
or socks, carpets, and perhaps 
even stuffed animals that warm 
children at night. Polytherm gar- 
ments have some other advan- 
tages too. They don't shrink, 
wrinkle, or stain as easily as or- 
dinary clothing. The chemical 
treatment may even make wool 
washable. 


TOOLS 


Potent portable 


ermanent magnets, generally 

of inexpensive ferrite, are 

used in the motors of cord- 
less tools. Far more powerful 
magnets made with rare-earth 
elements are available, but are 
too costly for common use—with 
at least one exception: It's called 
Magnequench, and it was devel- 
oped by General Motors’ Delco- 
Remy division to make smaller 
starting motors for GM's down- 
sized (remember that term?) cars. 
You may have read about this 
"Mighty Magnet” in our February 
1985 issue. 

Now Porter-Cable Corp. brings 


Magnequench technology to the 
hardware store in the form of a 
¥%-inch cordless drill-driver built 
around a motor that uses the 
powerful magnets ['"What's New 
Tools," Nov.]. It could presage a 
new generation of compact but 
powerful battery-run tools. 

The Magnequench drill can 
swing a 1Y-inch spade bit and 
boasts 230 watts of output power. 
Greater motor efficiency means 
more work between charges. And 
even with its 12-volt nickel- 
cadmium battery, its weight is 
similar to that of less powerful 
drills with 9.6-volt batteries. 

What is Magnequench? A com- 
bination of neodymium (a rare- 
earth element), boron, and ferrite. 
The name comes from the cool- 
ing (quenching) phase of the ma- 
terial's creation. 
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HEATING 
AND COOLING 


Gas squeezer 


n odd-looking compressor 

made of nesting spirals of 

metal could help air-con- 
ditioner and heat-pump manu- 
facturers meet 1992 federal 
efficiency standards without add- 
ing significantly to the size or cost 
of their machines. 

Called a scroll compressor, it is 
an outgrowth of a 1905 engine 
patent, and is now used in air con- 
ditioners and heat pumps made by 
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Lennox, Trane, Heil-Quaker, Car- 
rier, and Rheem [Nov.]. 

Of the two nesting spirals, one 
remains stationary while the other 
orbits within it. The refrigerant 
gas, taken in at the outside open- 
ing of the spirals, is squeezed 
into ever smaller pockets and to 
ever higher pressures as it travels 
toward the outlet port in the center. 

The two spirals are manufac- 
tured to extremely close toler- 
ances—impossible in 1905, and 
demanding even today, critics 
point out. But another big plus, in 
addition to its inherent efficiency, 
is the scroll's simplicity. Rather 
than using about 15 parts to com- 
press refrigerant gas as do piston 
types, the scroll uses just two. 


VIDEO 


Increasing TV 
resolution now, 
later 


ecently the first improved- 

definition televisions (IDTVs) 

appeared in stores. The first 
models are from Philips Consumer 
Electronics (above), but other set 
makers will soon market them 
too. 
To enhance picture quality, 
IDTVs convert television signals 
into on-or-off digital form. Signals 
are then processed to display pic- 
tures at twice the rate of ordinary 
‘TVs. That gives a striking—almost 
painted-on appearance—to TV 
images. A 525-line TV picture is 
displayed all atonce in Yeosecond. 


In ordinary sets a picture is inter- 
laced intwo Yeo-second halves and 
displayed іп so second. 

Future High Definition TV 
(HDTV) systems will create TV 
images in our homes that are 
equivalent to 35mm slides. Newly 

methods from The Del 
Rey Group, Faroudja, New York 
Institute of Technology, NHK, Phil- 
ips, RCA-NBC, and Zenith vary 
widely, and it's expected to take 
another two years before the Fed- 
eral Communications Commission 
makes a decision on which one is 
to be used. Meanwhile the U.S. 
House of Representatives Sub- 
committee on Telecommunications 
and Finance has begun studying 
HDTV, and the FCC has narrowed 
the choice of systems to those 
that are compatible with conven- 
tional TVs. Bottom line: HDTV 
might be available around 1993, 
and you won't have to throw out 
your old set. 


RECREATION 


Nothing stops 
safer 


nalysis of motorcycle acci- 

dents shows that a large 

number of the riders ignore 
or only timidly apply their power- 
ful front brakes for fear of locking 
them up and losing control. Part 
of the solution lies in training 
riders to make effective use of 


today's excellent disc brakes and 
grippy tires. 

BMW has brought another 
weapon to bear on improving bike- 
braking safety: electro-hydraulic 
technology. The West German 
builder's K100 RS Special boasts 
computer-controlled anti-lock 
braking at both wheels. Like the 
ABS used in cars, the system 
momentarily reduces hydraulic 
pressure at either wheel to keep it 
from locking during stops on the 
slickest of surfaces. It's a quantum 
leap in braking safety that really 
works. Watch for BMW's competi- 
tors to follow suit. 


PV milestone 


he knock on solar cells is 

that they're too costly and 

inefficient to be used for 
power generation by electric utili- 
ties. For years experts said that 
an inexpensive photovoltaic (PV) 
cell that converts 30 percent of 
incoming solar energy into elec- 
tricity was needed to foster wide- 
spread use. A new tandem cell 
assembled at Sandia National Lab- 
oratories has surpassed the effi- 
ciency milestone by utilizing 31 
percent of the incoming sunlight. 
The PV device consists of a top 
cell of gallium arsenide and a 
bottom cell of silicon. The top 
cell absorbs energy from the blue 
end of the solar spectrum; the 
bottom cell from the red end. 
This stacked arrangement uses as 
much of the light spectrum as 
possible because each cell re- 
sponds predominantly to one por- 
tion of the spectrum. Above the 
stack is a lens that concentrates 
sunlight several hundred times. 
The Sandia tandem cell is still 
too costly for use by utilities, but 
manufacturing advances may 
make it cheaper. 


Water scooter 


mance water scooter that's 

easy to ride and simple to 
maneuver. The Bombardier Sea- 
Doo combines a 40-mph top 
speed, nimble handling, and reli- 
able operation with a seat so a 
rider doesn't have to be an ath- 
lete. A two-stroke Rotax snowmo- 
bile engine modified for marine 
use provides enough power to pull 
two skiers. The eight-gallon fuel 
tank gives the rider about two 
hours of hard riding. This year's 
production of Sea-Doos sold out 
by midyear, but more are on the 
way, say company spokesmen. 


F inally, there's a high-perfor- 


Seedless watermelon 


f you had just three wishes, 

surely one of them would be 

fora seedless watermelon. 
Right? Right. Actually, water- 
melons without those pesky big 
black seeds were developed about 
50 years ago. But now Sun World 
International of Indio, Calif., the 
company that brought you Red 
Flame Seedless grapes, has de- 
veloped a variety of seedless wa- 
termelon that it claims has greatly 
improved taste and texture. The 
melons are about half the size of 
the conventional kind, and a lot 
more expensive. 


Head Surgeon 


pen-skull surgery can 
expose a patient to in- 
fections and other com- 


plications. To avoid risk, some 
neurosurgeons are operating with 
a stereotactic radiosurgical unit, 
called a Gamma Knife, whi 
doesn't require a surgical incision. 
The knife's helmet, which looks 
like a hair dryer, emits cobalt-60 
radiation, inactivating brain tumors 
while sparing surrounding tissues. 
This machine, the fifth in the 
world, was the first one that was 
built for clinical use in the 

United States. 


he Olympus Infinity Super- 


* 
Auto portraits 
Те 300 has a unique са- 
pabili can be set to fill 

the frame with either a full-size or 
a head-and-shoulders portrait, and 
will zoom to do so automati- 
cally, even when the subject is 


moving. (A full report will ap- 
pear in a future issue.) 


Super switch 


laser beam passes through 

a special filter designed by 

Bellcore. The filter alters 
the light's frequency spectrum, 
allowing it to be singled out 
and routed through an optical 
telecommunications network in 
one-tenth-of-a-trillionth of a sec- 
ond—which is hundreds of times 
faster than any electronic system. 
The new filters and the use of an 
all-optical high-speed switching 
system, also under development, 
will mean extremely fast data, 
video, and voice communications 
in the future. 


Tapeless measures 


have a feeling these smug little 

boxes may be more accurate 

than | am with a tape mea- 
sure,” concluded Consulting Edi- 
tor Phil McCafferty after testing 
a flock of ultrasonic measurers 
[April]. 

And they’re so fast and simple 
to use: Just hold in place, and 
push a button. In seconds the 
ultrasound beam makes a round 
trip, and you have your reading. 
With the more sophisticated tape- 
less measures, you can store one 
measurement, take another, and 
push a button to find the square 
feet—or take a third reading and 
find the cubic feet. 
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All-wheel driver 


by Audi’s second-generation 

all-wheel-drive power train, 
which automatically distributes 
torque to the wheels that are 
gripping the road best (see “Wet 
Set,” this issue). Made for Audi 
by Gleason Power Systems, the 
Torsen torque-sensing system has 
two sets of worm gears that split 
the engine's torque evenly be- 
tween the front and rear wheels 
under normal driving conditions. 
Should one wheel start to slip, 
more driving force is delivered to 
the wheels with the grip. 


T: 1988 90 Quattro is driven 


Bite tester 


entists sometimes ask you 

to bite a piece of carbon 

paper or a wax mold to 
find out how your teeth come 
together, but it’s crude. “Trying 
to cipher carbon paper is subjec- 
tive and hard to do,” says Wil- 
liam Maness, a Boston-area den- 
tist and professor. 

Maness helped develop a more- 
accurate bite sensor that works 
with a computer. Called T-Scan, 
a disposable Mylar-plastic-film 
sensor is covered with a silver 
grid that conducts electricity. Bite 
the sensor, and your upper and 
lower teeth are outlined in two 
arches on a computer screen. 
The computer displays contact 
forces and the contact sequence. 


Gel stains 


new class of wood-finishing 

stains called gel stains ap- 

peared this year. The prod- 
ucts—Behlen's Master Gel Stain, 
Minwax's WoodSheen, and Fabu- 
lon's Gel-Eze—are wipe-on 
oil-stain formulations that are 
coagulated to a loose jellylike 
consistency. Once you squirt a 
small amount of the mousselike 
stain onto a wad of cloth, you just 
rub it on. First-time and inexperi- 
enced users of conventional liquid 
stains often have trouble getting 
even coverage. The obvious ad- 
vantages of these new thickened 
stains are better control over. 
dripping and color coverage (es- 
pecially on turned work like table 
legs, where thin stains tend to 
puddle and run) and elimination 
of brush strokes and lapping (be- 
cause no brush is used and the 
gel stains penetrate more slowly 
than conventional ones). A more 
detailed report on this new wood- 
finish-product category will appear 
ina later issue. 


he reengineered 1988 

Honda Civic incorporates 

many once-exotic, but still- 
igh-priced, technology features, 
including a multi-valve engine 
and double-wishbone suspension 
(see “Тһе Econocar Redefined,” 
Nov.). The 92-horsepower alumi- 
num-alloy engine has a single 
overhead camshaft with 16 cam 
lobes that open and close each 
cylinder's two intake and two 
exhaust valves. This crowded 
arrangement gives the perfor- 
mance characteristics of a normal 
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Touch-tone VCR 


hone home—from any 

touch-tone phone—and 

Panasonic's PV-4826 VCR 
takes your call. Reason: It's pro- 
grammable via the telephone. 
Using the touch-tone buttons, 
you enter a code number that 


Metallic recall 


ertain metals—including 

nickel-titanium (nitinol) al- 

loys and some brasses— 
can be "'trained" so that they 
change from one shape to another 
when their temperature changes. 
As such, these shape-memory 
alloys provide a new way to make 
things move without motors or 
solenoids. Though these unusual 
metals have been studied for de- 
cades, scientists have recently 
gained sufficient understanding 
of the memory mechanism—a 
two-way phase change in the crys- 
tal structure—to exploit them in 
practical devices. Shape-memory 
alloys are now being applied to 
products as diverse as brassiere 
wires that return to shape in the 
heat of the clothes dryer, an anti- 
scald shower valve, thermally ac- 
tivated pipe connectors, and 
wire-frame eyeglasses that can 
be brought back to their original 
setting by dipping them in hot 
water. The photo shows a toy 
called Space Wings. It consists 


16-valve power plant, but with 
considerable weight and space 
savings over a comparable double- 
overhead-cam unit, says Honda. 
By using a double-wishbone front- 
suspension design, usually found 
on exotic and race cars, the hood 
of the 1988 Civic has been been 
dramatically lowered, improving 
the car's coefficient of drag from 
0.32 to 0.30. The double-wish- 
bone rear suspension gives the 
front-drive Civic responsive 
handling and more rear-cargo 
storage area. 


makes the VCR enter its program- 
mable mode. Then you tap addi- 
tional digits for start and stop 
times and channel number. Call 
ita cross between a VCR and a 
phone-answering machine that 
never lets you miss your favorite 
TV show. 


of a pair of wings, a piece of 
nitinol wire, and a printed circuit- 
board/battery-module that elec- 
tronically heats the wire. When 


heated briefly, the wire contracts 
and flaps the wings. As it cools, 
the wire expands, movi 
wings in the opposite direction. 
The cycle repeats again and again, 
and the toy flaps away. 


All-wheel steer 


mong the more controver- 

sial engineering develop- 

ments of the 1988 model 
year was the advent of four-wheel 
steering on production cars 
(March car test). The 1988 Honda 
Prelude and Mazda 626 both 
feature optional systems that steer 
the rear wheels several degrees 
in conjunction with steering input 
at the front wheels. Honda uses a 
mechanical steering box featuring 
tricky gearing while the Mazda 
uses a computer-controlled hy- 
draulically actuated system. In 


Fastest SLR 


but it's coming closer. That's 
the Nikon N8008. Besides 
the usual automated features 
of the new breed of ultra-so- 
phisticated autofocus single- 
lens reflex cameras, it pos- 
sesses a shutter that can 
take an exposure in an aston- 
ishing Ув.ооо of a second, fastest 
of any consumer model. Given 
bright sunshine and a fast film, 
a photographer could stop a 
sprinter in his tracks. 


| twon'tstop a speeding bullet, 


low-speed maneuvers, such as 
parking, the rear wheels steer in 
the opposite direction of the front. 
At high speeds the rear wheels 
move through a narrow angle in 
the same direction as the front. 
The claimed benefits are en- 
hanced low-speed maneuverability 
and better stability in abrupt high- 
way maneuvers. Questions as to 
whether or not the extra complex- 
ity of the system is worth the 
benefits seem to be holding back 
widespread acceptance of this 
technology. 


CD recorder 


he shiny blue compact disc 

plays like any other CD, but 

Tandy's dye-polymer THOR 
disc records too. To do it, the 
disc is first erased by a laser that 
smoothes out the pits and bumps 
that represent the digital audio; 
new bumps and pits are then 
made. A $500 THOR player-re- 


Collision alarm 


ith air traffic growing 
rapidly, the Federal Avi- 
ion Administration is 


its long-developing 
and often-delayed effort to equip 
airliners with an anti-collision 
warning system. The traffic-alert 
and collision-avoidance system, 
known as TCAS, is designed to 
indicate the position of nearby 
aircraft, warn pilots of planes on 
near-collision courses, and advise 
them how to get their aircraft 
safely out of the way. TCAS is 
now being installed on U.S. air- 
liners and will soon be aboard 

all of them. 


Cord-free trimmer 


he battery pack in the Para- 

mount cordless string trim- 

mer and hedge trimmer (not 
shown) is lead-acid instead of 
the usual nickel-cadmium—a first 
for lawn-and-garden power equip- 
ment, says Allegretti & Co. Un- 
like conventional cordless equip- 
ment with built-in batteries, these 
trimmers are lighter in weight, can 
run longer between charges, have 
a longer recharge life, and can 
be partially charged repeatedly 
without damage to the battery. 


corder system has the potential of 
replacing all future CDs, DATs, 
and cassettes. Also, THOR can be 
used to save and retrieve com- 
puter data—each disc holds up 
to a whopping 550 megabytes of 
information and programming, 
making it superior to present 
floppy or hard-disk systems. 


Diamond overlay 


esides their unsurpassed 

looks, diamonds are packed 

with other superlatives: 
They're the hardest substance 
known; their ability to conduct 
heat and resist electricity is un- 
matched; they're highly transpar- 
ent to light; and they're extremely 
resistant to corrosion, radiation, 
and chemical attack. Trouble is, 
they're rare, expensive to manu- 
facture, and difficult to machine 
into a usable form. No longer, it 
seems. Scientists have discovered 
а way to take methane (swamp 
gas), mix it with hydrogen gas, 
heat the mixture, and then plate 
out real diamonds from the hot 
plasma as a coating onto objects. 
(The photo shows a research fur- 
nace at Pennsylvania State Uni- 
versity performing this latter-day 
alchemy.) Scratch-resistant 
lenses, super-hard bearing sur- 
faces, and ultra-fast semiconduc- 
tor devices are among the appli- 
cations under investigation. Soon 
you may see diamonds in many 
places other than on fingers. Un- 
fortunately, diamond films don't 
sparkle as much. 
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Red spot spun 


or centuries men have been 

mystified by the nature and 

origin of Jupiter's most prom- 
inent and persistent feature, the 
Great Red Spot, a 30,000-mile- 
long oval area of hurricanelike 
turbulence. 

Drawings made in 1664 of the 
planet show the huge chaotic 
phenomenon much as it is today. 
How was it created, and how has 
it managed to persist as a dis- 
crete feature for centuries? 

Finally, a group of physicists 
specializing in chaotic behavior 
believes the puzzle has been 
solved. They have actually simu- 
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ime and wear can throw the 
two optical barrels of binoc- 
ulars out of alignment so 
that the left and right eyes 
are not seeing the same thing. 
Extended viewing with such 
out-of-kilter glasses can 
cause eyestrain and 
headaches. 
The Pentax UCF binocular 
series seeks to overcome that 
J problem with a dual-mechanical- 
axis single-body housing design 
to ensure that both barrels remain 
in perfect symmetry. 


lated the Spot in the laboratory. 
Harry L. Swinney, Joel Sommeria, 
and Steven Meyers at the Univer- 
sity of Texas's Center for Non- 
Linear Dynamics in Austin devised 
a whirling apparatus that produces 
an uncanny simulacrum, as can 
be seen in the photos above. At a 
certain rotational speed, shifting 
vortices merge into a single large 
maelstrom that apparently can 
last indefinitely. The experiment 
seems to model the previously 
unknown dynamic properties of 
the Red Spot, although the 
details of its formation remain to 
be clarified. 


DNA prints 


urgenetic makeup is gov- 

erned by the complex 

molecule called DNA, 
whose precise architecture varies 
from person to person. No two 
humans (with the exception of 
identical twins) have exactly the 
same DNA pattern. 

In 1988 Tommie Lee Andrews 
was sentenced to 78 years in 
prison for rape. He was the first 
man in the United States to be 
convicted of rape on the basis of 
his unique DNA fingerprint, which 
matched the DNA in the semen 
found on the victim. The use of 
DNA fingerprinting for identifica- 
tion was pioneered by geneticist 
Alec Jeffreys at the University of 
Leicester in England, who had 
been researching the use of varia- 
tions in DNA to act as tip-offs to 
various kinds of genetic disease 
(cystic fibrosis is one). The tech- 
nique was first used successfully 
in a criminal case to establish the 
guilt of Colin Pitchfork, a 27- 
year-old baker who had raped and 
murdered two teen-age girls in 
Leicestershire. 


he 1989 Ford SHO Taurus 

has the highest horsepower 

ofany production front-drive 
domestic car, pushing the enve- 
lope of traction and handling for 
front-drivers. The heart of the car 
is the Yamaha-built SHO (super- 
high output) V6 engine shown. 
The V6 produces 220 horsepower 
at 6,200 rpm and 211 pound- 
feet of torque at 4,800 rpm, re- 
sulting in a 74-hp-per-liter out- 
put, one of the highest ratings for 
a production car. The intake sys- 
tem has a dozen looping intake 
runners draped over the top of 
the engine block like a nest of 
snakes. Each cylinder has a long 
and short runner, which join at a 
crossover opening before leading 
the air into the cylinders. A sec- 
ondary throttle plate reroutes air 
based on engine speed— shifting 
at about 4,000 rpm to include 
the shorter tube with the longer 
one and increase the volume of 
air delivered. Auto editors Don 
Sherman and Dan McCosh re- 
corded seven-second O-to-60-mph 
times in instrumented testing. 


On-off windows 


ow you see it, now you 

don't. That's the beauty 

of Taliq Corp.’s switchable 
material, installed in a handful of 
windows this year. The orienta- 
tion of liquid crystals, sandwiched 
between electrodes, determines 
whether the glass appears clear 
or opaque. In the “оп” state, the 
crystals align with an electrical 
field, and light streams into the 
room. When they're turned "'off,'" 
the disordered crystals scatter 
light. The chameleonic windows 
are ideal for executive conference 


Gum remover 


regg Motsenbocker put a 

wad of well-chewed gum 

into a terry-cloth towel, 
folded the towel over the gum, 
and mushed it thoroughly into the 
nap. Then he opened the towel 
and showed a crowd of onlookers 
the gooey mess. 

Next he took a can of Lift Off, 
his patented cleaner, sprayed the 
gum thoroughly, and put the towel 
aside. After a minute or so he 
picked up the towel and flipped 
off the now-firm gum in a single 
piece with a Popsicle stick. 

Motsenbocker invented Lift Off 
to help retailers remove price stick- 
ers, but he soon discovered its. 
effectiveness against gum, adhe- 
sive, lipstick, wax, and much 
more. He also touts it as an auto- 
motive degreaser and a laundry 
prewash. It does leave an oily 
residue on fabric that must be 
laundered out or otherwise re- 
moved. But the way it removes a 
gooey wad is amazing. Loctite, a 
company better known for prod- 
ucts that stick, was so impressed 
it bought the distribution rights. 


Heat meter 


tlooks like a conventional floor 

register, but the Automiz-Air 

has a mind of its own. Made by 
Air Systems Plus, a Canadian 
company, it's the first self- 
regulating system we've seen. 
Baffles on the thermostatic regis- 
ter are controlled by a coiled strip 
of metal that expands or contracts 
with temperature changes. While 
the room is heating or cooling, 
the baffles remain open. They 
close when the room reaches the 
desired temperature, diverting air 
toother rooms. The result: energy 
savings of up to 10 percent. 


Pump driver 


rustration was the mother of 
this invention, and Joel 
Marks was the father. Then 
a 23-year-old engineering gradu- 
ate from UCLA, Marks, while 
working on his 1967 MGB, got 
tired of “working in tight places, 
ratcheting one click at a time.” 
Thousands of hours, four proto- 
types, and $100,000 later Marks 
had a product — Squeezedriver— 
and a company—WorkTools Inc. 
The Squeezedriver is built 
around the shaft of the venerable 
Yankee spiral ratchet screwdriver. 
Its fist-powered handle, though, 
moves against a specially curved 
member that is linked to the shaft. 
The result is what the company 
calls "progressive torque" (a term 
coined by Associate Editor Stuart 
F. Brown when he was shown an 
early prototype of the tool). Torque 
is highest at the beginning of the 
stroke (up to 45 pound-inches) 
and lowest at the end (10 to 15 
pound-inches). It also functions 
as a regular ratchet screwdriver. 
Even if you're addicted to bat- 
tery-powered screwdrivers, you 
could find a need for a better 
manual version. 


Solar 
cooler 


Scar de- 
signers 
usemoreand 


more glass in today's cars, keep- 
ing the interior from overheating 
while parked in the blazing sum- 
mer sunshine becomes an engi- 
neering nightmare. Enter Auto- 
vent, made by Intersolar Corp. 
This solar-powered exhaust fan 


Videophone 


mile when you say that. . . 

or anything else if you’re 

using Mitsubishi's video- 
phone. It’s the first low-cost (about 
$500) telephone that sends and 
receives pictures via a conven- 


Rock-steady 
camcorder 


'wo motors control the hori- 

zontal and vertical position 

of the lens in Matsushita's 
image-stabilizer camcorder. As 
the camera moves left and right 
or up and down, the motors com- 
pensate by moving the lens in the 
opposite direction. Result: Quick 
pans are slower, more even. And 
hard-to-make shots, such as those 
from a moving car, are rock steady. 


has one 
2-by-3¥/2-inch photovoltaic 

cell that powers the fan on 
daylight and needs no direct 
sunshine. The heat-extractor fan 
fits snugly between the top of the 
rolled-up window and the door 
frame to pull cool air into the car 
and push hot air out. This equal- 
izes the temperatures inside and 
outside the car, says an Intersolar 
official. 


tional phone line to let you see 
the other party. Besides visits via 
long distance with relatives, the 
phones mean a new form of com- 
munication for the handicapped 
„апа no more blind dates. 


Stay-sharp teeth 


his summer Vermont-Amer- 

ican announced a new car- 

bide for saw teeth that it 
claims will take a sharper edge 
than tungsten carbide and stay 
sharp longer. In field tests com- 
paring the new carbide, called 
Dyanite, with C4-grade tungsten 
carbide (the hardest), the Dyanite 
blade cut 100 percent longer in 
vinyl-laminated particle board, and 
1,100 percent longer in green 
hardwood. 

What is Dyanite? The formula 
includes carbide, a little tungsten, 
and other things besides. Just 
what those are, Vermont-American 
won't say. The company sells 
Dyanite blades under its own name 
and through its DML division 
[What's New Tools," Oct.]. 
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No-cal fats 


rench-fry fanciers, exult! You 

may be able to feast on your 

favorite food at a cost of only 
215 calories per serving, instead 
of 325. The reason: two new fat 
substitutes that are essentially 
undigestible, but taste and feel 
like cooking fats. Two corporate 
giants are behind them: Proctor & 
Gamble with Olestra, which the 
firm has been developing for 20 
years, and Monsanto Co.'s Nutra- 
‘Sweet Division with the newer 
Simplesse. Olestra's large com- 
plex molecule links the sugar su- 
crose together with fatty acids. 
Simplesse is made in the form of 
tiny spheres processed from the 
proteins in egg whites and milk. 
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Staggered steps 


Iternating half treads flank 

an extra, centered stringer 

to give you a space-saving 
stair that's a cross between 
a stepladder and a conventional 
staircase. This ingenious design 
by Lapeyre Stair impressed us 
enough to feature in the March 
issue, and the manufacturer re- 
ports that reader response was 
awesome. Each stair is custom- 
made to the height you specify, 
and is shipped ready to assemble 
and finish. Rising at 56 degrees 
(instead of the usual 35), it's a 
stair that works in cramped spots 
and is ideal for access to sleep. 
lofts and attic hatches, taking 
only a bit over half the usual 
floor space. Carrying packages 
up or down is easier than on a 
spiral stair. 


Follow a twisty road 


n recent years motorcycle man- 

ufacturers have developed 

models aimed at specialized 
enthusiasts of all stripes. Long- 
distance touring buffs, road-race 
replica fanatics, dirt riders, and 
Harley-Davidson-inspired “cruiser” 
mavens are all catered to. 

In all this rush to fill market 
niches, however, a perennially 
endearing type of machine has 
gotten scarce—the all-around mo- 
torcycle that does many things 
well and nothing in excess. Anew 
one has surfaced: Honda's 650-cc 
Hawk GT, which fuses а “‘tradi- 
tional” narrow lightweight V-twin 
configuration with some of the 
latest in chassis technology, in- 


& 


Vertical hold 


he unusual geometry of the 

Yashica Samurai stems from 

the travel path of the film 
—vertically, to give half-frame 
exposures (a complete description 
will appear in a future issue). 


7 


Aero Coupe 


aking its debut in 1988, 

the Oldsmobile Cutlass 

Supreme opened to rave 
centered on its forward- 
looking aerodynamic styling. The 
front-drive Cutlass has а wheel- 
base about an inch shorter than 
the 1987 rear-drive car it replaces, 
but overall the car is almost eight 
inches shorter and 300 pounds 
lighter. All this adds up to better 
structural integrity, improved road 
handling, and increased fuel econ- 
omy. More recently the car has 
received an Industrial Designers 
Society of America Industrial De- 
sign Excellence Award. The 1989 
Supreme shown here has a slip- 
pery 0.306 coefficient of drag, 
making it one of Detroit's best 
wind cheaters. 


cluding an exotic single-sided 
rear suspension. It's all some- 
what dashingly styled in a way 
that celebrates the allure of alu- 
minum in its myriad textures. 

This is one delightful way to go 
through a series of S turns in 
control and rock stable, or to run 
an errand, or visit an adjacent 
state of the union. With its willing 
and tractable engine, the Hawk 
does all of these things well. A 
surprising number of people who 
obviously don't know much about 
motorcycles voice admiration for 
the Hawk at stoplights. They seem 
to sense that it's a balanced and 
reasonable bike, handsome, and 
a good citizen. They're right. 


Word-watcher 
typewriter 


yping a cliché is as easy as 

pie... beep ... unless you 

try iton Smith Corona's XD 
9500 word-processing typewriter. 
It beeps if you type overly used 
phrases, easily confused words, 
or improper spellings. Need more 
help? It checks your punctuation, 
gives definitions, and offers alter- 
native words from its built-in 
thesaurus. And if you still make 
a mistake after all that, it has 
complete editing capabilities. 


Runway not required 


ith major airports facing 
chronic traffic jams and 
nobody volunteering to 


have a new airport built in his 
backyard, how is the air-travel 
boom going to sustain itself? One 
answer may come from the De- 
partment of Defense, which has 
sponsored development of an in- 
novative new type of aircraft that 
doesn't need a runway; its engine 
pods point upward for vertical 
takeoff, then tilt horizontally for 
forward flight. 

The V-22 Osprey, scheduled to 
make its first flight late this year, 
isa liplane" jointly developed 
and built by Bell and Boeing. The 
Armed Forces plan to buy hun- 
dreds of V-22 tilt-rotors for a 
variety of missions where it's use- 


Smooth two-seater 
uick's two-seat Reatta 
sport coupe uses a fuel- 
injection-equipped 3800 

(3.8-liter) V6 engine. The engine 

is rated at 165 horsepower at 

4,800 rpm, with 210 pound-feet 

of torque at a low 2,000 rpm. 

With the engine's torque available 

strong and early, the front-drive 

Reatta uses a four-speed auto- 

matic transmission. The 1989 

Reatta is equipped with Buick's 

Dynaride deflected disc shock ab- 

sorbers. By forcing the shock's 

hydraulic fluid through a stack of 
discs, the suspension can be 
tuned for a variety of ride and 
handling conditions. 
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ful to be able to takeoff and land 
almost anywhere—like a heli- 
copter—and then cruise over long 
distances with turboprop speed 
and efficiency. 

The Federal Aviation Adminis- 
tration has seized on a passenger- 
carrying deriv. of the V-22 as 
a way to alleviate airport conges- 
tion in areas such as the busy 
Boston-New York-Washington D.C. 
corridor. NASA predicts that by 
1995 tilt-rotor commuter aircraft 
could capture as much as 66 
percent of short-haul traffic in 
the region. By taking off and land- 
ing at small "'vertiports" (heliports, 
by another name), the hybrid craft 
could whisk passengers from city 
center to city center, eliminating 
the hassle of getting to the airport. 


Dash DAT 


igital audio tape record- 

ers—DATs— make nearly 

exact replicas of original 
audio material. While you can't 
buy a DAT recorder yet, Ford Motor 
Co. is the first to offer a tape 
player in its cars. Prerecorded 
cassettes contain music saved as 
digital bits of informati 
have the same reproduction qual- 
ity as a compact disc. However, 
unlike à CD player, DATs are less 
susceptible to dropouts from the 
bumps and jostles of the road. 


Cat's no dog 


mericans may be deemed 

poor sports because of it, 

but the U.S. catamaran 
Stars and Stripes broke speed 
records in September's America's 
Cup challenge. With knife-edge 
pontoons and a high-tech fixed 
i il, the cat left New Zea- 
ig Boat" far behind in 
San Diego Bay. The legal battle is 
still unresolved and bad feelings 
abound between the two sailing 
clubs. Point in fact: After winning 
the first race by 18 minutes, Stars 
and Stripes skipper Dennis Conner 
quipped, “I’m sailing a cat; some- 
one else was sailing a dog.” 


Hope for baldies 
ne of the most ballyhooed 
pharmaceutical develop- 
ments of the year was 

the Food and Drug Administra- 

tion's approval of the anti-hyper- 
tension drug minoxidil—not for 
high blood pressure (it had already 
been approved for that), but for 
combating baldness, a male 
scourge second only to wimpiness 
in the dread that it causes among 
its victims. 

Marketed by the Upjohn Co. as 
Rogaine, the medication is the 
first to achieve even limited suc- 
cess in creating new hair, despite 
the claims through the ages for a 
variety of salves, balms, nostrums, 
and snake oils. But not all men 
are candidates. The ideal subject 
is one who only recently has started 
to lose hair, and from the crown. 
The drug seems ineffective against 
receding hairlines. Moreover, it is 
expensive, and must be applied 
twice a day for an indefinite pe- 
riod of time. If treatment is 
stopped, whatever hair was gained 
will be lost. 


Choosing a fixed wing for the 
catamaran moved sail design out 
of the water and into the realm of 
aircraft engineering. The rig was 
constructed by aircraft designer 
Burt Rutan, a nautical novice: “1 
sailed for the first time this year,” 
he says. But experienced or not, 
the rig's cambered flaps, carbon- 
fiber supports, and a 757-like 
leading edge successfully took 
the place of sailcloth. The wing 
sail proved to be exceptionally 
efficient at getting the most power 
from the wind. Top speed of Stars 
and Stripes? A guess is about 25 
mph. 


Smooth shifter 


he marriage of electronics 

with the automobile is well 

past the honeymoon stage, 
with virtually all mechanical sys- 
tems in the family car under some 
kind of electronic control. Now 
Chrysler Corp. enters with a sec- 
ond generation of electronics that 
controls not only when a gearshift 
takes place, but how smoothly it 
happens. 

Chrysler's new A604 automatic 
transmission—available on the 
new Spirit and Acclaim, as well 
as the 1989 minivans and Dy- 
nasty and New Yorker—uses ex- 
tremely precise electronic sensors 
to monitor the microseconds dur- 
ing which the shift takes place. 
The system is sensitive and fast 
enough to control the speed, hence 
the smoothness, of the shift while 
it is taking place. Other benefits 
of the new system are fewer parts 
than other all-hydraulic automatic 
transmissions, and the expecta- 
tion of easier service. 
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Amazing lathe 


n 1794 John Jacob Holtzapffel, 
| an engineering genius from Al- 

sace, France, who'd settled in 
London, invented a remarkable 
machine called an ornamental 
lathe. A device of almost devious 
complexity, it could carve intri- 
cate geometric patterns, incise 
Spirals or sine waves (of progres- 
sive amplitude, if you please), 
and place tiny rosettes in perfect 
rhythm around the rim of a bowl. 
Holtzapffel's descendents and im- 
itators continued to build these 
lathes until 1914. 

Some 60 years later Ray Lawler 
of Raytown, Mo. (a suburb of 
Kansas City), learned about the 
Holtzapffel lathe and got hooked. 
Amachine-shop owner, Lawler 
decided to build a lathe of his 
own (the originals are as incredi- 
bly rare as they are pricey). To 
help pay for his habit, Lawler 
decided he'd try to sell a few 
other fanatics on the notion. So 
he ran an ad in Fine Woodworking 
magazine. It pulled in orders for 
15 lathes—at $8,000 each. That 
“production run” is now rolling 
off the milling machines in Law- 
ler's Raytown shop. 

How do these machines do their 
tricks? PoPULAR Science will tell 
all in a future issue. 


ome “movies” will never 

be the same if you video- 

tape your family with To- 
Shiba's 3-D camcorder. It uses 
two lenses to record a scene from 
two slightly different points of 
view. The VHS tape it creates can 
be played on a standard home 
VCR and TV set, but you watch it 
through special glasses that re- 
create the scenes for each eye. 
Result: You see the action in 3-D. 


Brainy chips 


omputer users have an- 

thropomorphized their 

machines, but in reality 
conventional processors are more 
like overblown adding machines. 
Tasks such as recognizing a face 
or reading handwritten notes are 
easily accomplished by a child, 
but are difficult for today’s com- 
puters. The latest solution for 
increasing the brainpower of com- 
puters? Model them after the brain 
itself. 

The human brain contains a 
vast web of interconnected nerve 
cells, or neurons, that simultane- 
ously process information. Be- 
cause of this interconnectivity, 
humans have associative memo- 
ries. Thus a song can conjure a 
memory of an old friend; conclu- 
sions can be made based on partial 
information; and most importantly, 
humans learn by strengthening 
connections. 

Now a growing number of re- 
searchers are trying to cast the 
brain in silicon. The result: neural- 
network computers. The proces- 
sors in a neural-network computer 
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are like electrical neurons; they 
form an interconnected grid and 
processes information simultan- 
eously. Although some companies 
have wired these networks onto 
chips, most networks are being 
simulated with software. 

Trained by example rather than 
programmed with rules, already 
one network is choosing low-risk 
mortgage applications, while oth- 
ers can recognize sonar signals, 
track enemy planes, learn how to 
pronounce English, and recognize 
faces. The one downfall: Like 
humans, neural nets are terrible 
at math. 


Multi-micro 
number muncher 


any problems were once 

thought to be too time- 

consuming even for com- 
puters to solve—studies of quark- 
quark interactions, for example. 
Scientists are trying to speed up 
problem-solving by using multi- 
ple low-cost computer chips that 
work simultaneously on a large 
problem. These chips are linked 
to form a three-dimensional “‘hy- 
percube.” Its speed is limited 
only by its software, which still 
performs some steps in sequence. 
This year scientists at Sandia Na- 
tional Laboratories rewrote pro- 
grams so that most communication 
was between adjacent chips. They 
showed that a computer with 
1,024 chips could run a program 
more than 1,000 times faster 
than a single processor. 


Fizz savers 


umpsters overflow, garbage 

barges tote wastes to dis- 

tant lands, and trash-laden 
waves crash on the beach. What's 
the solution? For starters, more 
use of recyclable aluminum con- 
tainers for soft drinks. This year 
Reynolds Metals Co. introduced 
an aluminum can that holds more 
than one serving. It can be factory- 
filled faster than a plastic or glass 
bottle. And the Reylock can is 
resealable, so beverages don't lose 
their carbonation. 


No-cord 
power broom 


ith the Black & Decker 
Sweepstick there's no 
need to push a broom, 


mess with gasoline, or fuss with 
an electric cord when you want a 
quick cleanup on your deck or 
walk. The cordless blower powers 
debris off patios and driveways 
with a 50-mph airstream, says 
Black & Decker. With its high use 
of plastics, plus advanced battery 
and motor design, this new tool 
weighs іп at 3/2 pounds, enabling 
one-handed operation. 


Oh, the pressure! 


he average motorist doesn't 
Тез tire pressure fre- 

quently enough to get the 
best fuel economy and tire life. 
Handling and safety suffer when 
tires get soft too. In some cases, 
neglecting this tedious little ritual 
leads to blowouts that cause 
accidents. 

The average motorist can now 
ogle a model at the local Chevrolet 
dealer that keeps an eye on its. 
own tire pressure—even if the 
driver doesn't. The 1989 Corvette 
has four self-powered in-wheel 
pressure sensors that signal a 
receiver and illuminate an instru- 
ment-panel light if any of its tires 
are underinflated. This is a wel- 
come safety and convenience fea- 
ture certain to be adopted by 
other manufacturers. 

Actually, a small clique of not- 
so-average motorists has been 
enjoying a similar tire monitoring 
system since they bought their 
Porsche 959 supercars—but they 
paid the better part of a quarter 
of a million dollars apiece for the 
privilege. 


Sporty Ford 


ord's first high-performance 

front-drive sporty car, the 

Probe, is the result of a joint 
venture with Japan's Mazda. The 
car is based on the Mazda MX-6 
chassis and uses a Mazda-built 
2.2-liter engine. The four-cylinder 
engine breathes through three 
valves per cylinder, two intakes 
and one exhaust, and produces 
145 horsepower at 4,300 rpm 
and 190 pound-feet of torque at 
3,500 rpm in the turbo GT ver- 
sion. Interior and exterior styling 
of the Probe, and some suspen- 
sion tweaking— stiffer springs, 
thicker sway bar, etc.—are all 
Ford, however, and greatly improve 
the already terrific Mazda MX-6, 
making the car a favorite of the 
POPULAR SCIENCE automotive team. 
The Probe was previewed in the 
May issue and fully tested in the 
September car test. 


No-lag turbo 


xhaust-driven turbochargers 

pack more fuel and air into 

small-displacement engines, 
raising horsepower in the high- 
rpm range on demand, then free- 
wheeling at low speeds to save 
gas. It's a happy combination that 
manages to combine performance 
and fuel economy for many of 
today's sporty models. But the 
drawback to most systems cur- 
rently on the market is the time 
lag before the turbo winds up to 
speed after the driver hits the gas 
pedal. The delay sometimes makes 
even a fast car seem slow. 

New-technology turbochargers 

attack the problem of turbo lag by 
using variable-geometry nozzles 
that redirect the exhaust gas and 
increase its velocity, even at low 
engine speeds. New turbines 
made of lightweight ceramics also 
help. Chrysler Corp. is expected 
to offer the first mass-production 
application of the new-generation 
turbos in 1989, but a preview of 
the new lag-free turbos was held 
this year when the first variable- 
vane turbo setup appeared on a 
Carroll-Shelby-prepared CSX 
—a limited-volume high-perform- 
ance modification of the standard 
Dodge Shadow. 


Tiny picker-uppers 


ver pop “tiny time tablets” 
F into your mouth to re- 
lieve a cold? Now get 
ready for tiny sponges that 
you'll not only swallow, but 
\ spray on your skin, chew all 
day, sprinkle on your gar- 
den, or perhaps use to pol- 
ish your car. 

This year manufacturers 
began tapping the enor- 
mous potential of micro- 

scopic sponges, which can 
retain drugs, sunscreens, 
fragrances and flavorings, 
insect repellents, polishing 
agents, and much more. Dubbed 


Microsponges by their devel- 
oper, Advanced Polymer Sys- 
tems (APS), these tiny porous 
particles can be tailored to re- 
lease substances slowly when 
they're rubbed, as tempera- 
tures change, or when fluids are 
added. 


So far, Microsponges have 
turned up in an aftershave lo- 
tion and a few cosmetics for 
women. But APS hopes they'll 
also be applied to cleaning or 
agricultural products and even 
food. A single sponge particle, 
despite its dust-particle size, 
has some 10 feet of pore length 
to retain substances. 


One-lens SLR 


hat do you get when you 
cross a point-and-shoot 
camera with a 35mm 


SLR? The Chinon Genesis, a sin- 
gle-lens-reflex with a non-inter- 
changeable zoom lens. (A fuller 
description will appear in a future 
issue.) 
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Practica 


earching for a replacement 

for its 200SX line, Nissan 

designers noted a paradox of 
selling a sports car in America. 
The car not only had to appeal to 
driving enthusiasts, but it had to 
be conservative enough to keep 
buying and insuring it realistic. 
The 1989 Nissan 240SX has 
sculpted aero-styling that speaks 
for itself, while the 140-horse- 
power fuel-injection-equipped 
engine pours out spirited perfor- 
mance right up to its 6,400-rpm 
redline. The 2.4-liter 12-valve 
four-cylinder engine delivers power 
through the car's rear wheels—the 
preferred drive arrangement for 
sports cars. And there is an in- 
genious independent multi-link 
rear suspension that tucks the 
rear wheels in on tight maneuvers. 
According to Nissan, no high-out- 
put engines will be available on 
this car. 


Home, Smart Home 


n 1984 the National Associa- 
tion of Home Builders Research 

Foundation launched a project 
called Smart House [Aug.], a bold 
attempt to coordinate home au- 
tomation by forming a research 
consortium of manufacturers and 
utilities. 

In 1988 preliminary design 
specifications were completed, as 
was a breadboard laboratory house. 
And the first prototype Smart 
House was begun in Baltimore. 

The Smart House scheme calls 
for a battalion of microprocessors 
and one wiring cable to supply 
AIC power, plus telephone, audio, 
video, and high-speed data sig- 
nals. Smart House appliances 
would communicate with each 
other and with outside services. 
The house would be safer, more 
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performer 


convenient, simpler to wire, and 
cheaper to operate. 

The NAHB Smart House initia- 
tive, one of several attempts to 
write home-automation standards, 
may never rule the realm. Never- 
theless, it deserves recognition 
for focusing research on technol- 
ogy that will alter our lifestyles 
in the new century. 


Radials for 
motorcycles 


ecause a motorcycle leans 

as it goes through a turn, its 

tires face different stresses 
than do car tires, which stay up- 
right with respect to the road. It’s 
this leaning business that makes 
motorcycles good candidates for 
radial tires, which can be designed 
with a flexible crown (or tread) 
area that allows the tire’s contact 
patch to remain larger as the bike 
leans into a turn. The payoff is 
better cornering traction, more- 
even wear, and the ability to soak 


up small road irregularites. 

After years of research and de- 
velopment and racing experience, 
three tire makers—Michelin, Pi- 
relli, and Dunlop—now offer ra- 
dials for street motorcycles. Radi- 
als offer the most benefits to wide- 
wheeled sport bikes (a fat low-pro- 
file Michelin rear tire is pictured) 
that place an emphasis on accel- 


for them to come shod with radials. 


Brains for A/Cs 


ta press conference last 

August in Chicago (as ther- 

mometers outside hovered 
at the 100-degree-F mark), Hunter 
Fan Co. introduced two products 
that can help people who rely on 
room air conditioners come home 
to a cool house— without squan- 
dering energy. 

One is a new room air condi- 
tioner with programmable controls 
that are more sophisticated than 
we've seen before. The other is a 
little device called the Energy 
Monitor AC, which can make your 
current air conditioner act as if it 
had brainpower: You plug the $40 
electronic controller into an outlet, 
then plug your air conditioner 
(115 volt only) into the controller. 

With either the programmable 
air conditioner or the plug-in con- 
troller, you can set up to four 
different temperature programs 
on weekdays and two on Satur- 
days and Sundays. 


Two wings are 
better than one 


irplane designer extraordi- 
naire Burt Rutan had a 
problem. He was develop- 
ing a military transport plane built 
of nonmetallic composites that 
would be able to fly long distances 
on little fuel. To accomplish this, 
Rutan needed to use long skinny 
wings, which provide highly effi- 
t long-range cruising capabil- 
ities. But slender wings aren't 
strong, especially for use on a 
cargo plane. Rutan's solution: Cut 
the wings in two and place them 
one behind the other in tandem 
fashion to retain the long-range 
capability. Then add structural 
strength by connecting the 
wings with elongated engine 
pods placed outboard from 
the fuselage. The pods, 
which contain extra fuel 
tanks, give the plane even 
greater range. The result 
is the Advanced Technol- 
ogy Tactical Transport. 


Flexible electrolyte 


hat determines the size, 

shape, and uses of por- 

table electronic gear? 
Often it's the battery. But that 
could change. Matsushita Elec- 
tric Industrial Co. and the Japan 
Synthetic Rubber Co. have devel- 
oped a dry paperlike flexible elec- 


Bomb spotter 


magine yourself an airline 

baggage-security inspector: 

Hour after hour staring at X-ray 
images as they pass by briefly on 
a black-and-white TV screen, 
searching all the while for telltale 
signs of smuggled guns or explo- 
sives. It's a tough task, but engi- 
neers at Astrophysics Research 
Corp. have developed a device 
that eases the job a bit. Rather 
than a single X-ray beam, the new 
E-scan system uses a pair of beams 
that allows the machine to distin- 
guish metals from plastics and 
other organic materials. It then 
colors metals blue and organic 
materials orange when it displays 
objects on a color TV monitor, 
making it easier for carry-on bag- 
gage inspectors to recognize hid- 
den objects such as metal firearms, 
knives, and detonators, as well as 
plastic explosives and the infa- 
mous Glock-17 “plastic pistol.” 
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trolyte. Used within a battery, the 
usually unwieldy source of power 
could be twisted, bent, and 
squashed to give present prod- 
ucts a fresh look. Also, future 
batteries could make possible 
entirely new devices—such as 
self-powered semiconductors. 


CVT now 


ontinuously variable trans- 

missions, or CVT for short, 

are here. Subaru's CVT- 
equipped Justy model has a trans- 
mission that consists of a pair of 
pulleys of variable diameter, with 
a drive belt stretched between 
them to transfer engine rotations 
to wheel rotations smoothly. The 
belt, which looks like a large ad- 
justable metal watchband, alters 
the ratio of speeds between the 
engine and drive wheels continu- 
ously, without abrupt shifts. The 
CVT replaces the metal gears com- 
mon in other transmissions by 
using an infinite number of trans- 
mission ratios, based on the size 
of each pulley—not the three, 
four, or five speeds available on 
most conventional transmissions. 
The engine operates closer to 
its most-efficient speed, and a 
30-percent improvement in fuel 
economy is claimed. However, 
drawbacks include the need to 
engineer a clutch into the trans- 
mission for a full stop and the 
amount of noise owing to the 
engine's running at high speeds. 


Video to go 


eave your personal audio sys- 

tem at home... take your 

personal video instead. Sony's 
tiny Trinitrons—desk-top and 
hand-held portable TVs—contain 


a built-in 8-millimeter VCR. Watch 
your favorite TV show or push in a 
prerecorded videocassette and 
catch a movie while you're on 

the go. 
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Active rider 


he 1988 Mitsubishi Galant 
rides on an electronically 
controlled air-spring suspen- 
sion that is tuned continually to 
seven different road and driving 
variables. Informa- 
tion regarding 


speed, movement of the steering 
wheel, cornering load, throttle po- 
sition, braking, and ride height— 
front and rear—is fed into the 
suspension’s microprocessor to 
control the ride. The computer 
determines the optimum air pres- 
sure that needs to be pumped 
individually into the four air 
springs incorporated in the Mac- 
Pherson struts. Galant's elec- 
tronically controlled suspension 
reduces body roll on cornering by 
pumping up the sagging spring, 
or can lower pressure of the air 
springs all around for a smoother 
ride on the open road. According 
to Mitsubishi, response time for 
the active suspension is 0.1 sec- 
ond. The Galant also sports Mit- 
subishi's new two-liter 16-valve 
four-cylinder engine, which puts 
out 135 horsepower. 
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Bargain biscuits 


hen A. J. Hand first re- 
ported on biscuit-join- 
ing systems [March, 


'85], the tools to cut the oval 
slots to accept the flattened-foot- 
ball splines cost $330 to $580. 

This February he wrote of two 
new ones, from Freud and Porter- 
Cable, that discounters are sell- 
ing for under $200. 

Biscuit joinery is forgiving in 
the doing and precise in the 
finish—a cabinetmaker's dream. 
Now nearly any craftsman can 
afford one. 


Instant replay 


аке 50 photographs, and 

then play them back instant- 

ly on any TV set? That's been 
the tantalizing prospect held out 
by still video cameras. Until now 
they've been bulky and expensive, 
aimed at commercial users. Now 
comes Canon's RC-250: sleek, 
small, simple, and priced at less 
than $800. It records up to 50 
images on a standard two-inch 
videodisc that can be erased at 
will. It’s the first still video cam- 
era to incorporate the new Hi-Band 
standard for enhanced picture 
quality. 
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Balloon damper 


ith a forced-air heating 
system, it’s generally 
difficult to divide the 


house into zones so that different 
areas can receive different 
amounts of heat. Motorized damp- 
ers and special control systems 
make it possible, but such sys- 
tems are costly and can be com- 
plex to install. 

This year saw the introduction 
of a new way to zone a forced-air 
heating system—using inflatable 
dampers (honest). Made of an 
elastomeric fabric, a FlexDamper 
(from Enerzone Systems Corp.) 
lies flat against the inside periph- 
ery of a duct when that zone’s 
thermostat calls for full heat. But 
їп a zone that needs less or попе, 
an air pump inflates the damper 
to partially or fully fill the duct, 
thus blocking airflow. FlexDampers 
work with central air conditioners 
too. We'll have a full report in a 
future issue. 


Hang-on-the-wall 
TV? 


queezing lots of picture 

elements—pixels—into a 

square inch of a liquid-crystal 
display is tough. But then increas- 
ing the size of the LCD so there 
are more square inches to fill is 
harder still. Now General Electric 
has done both by creating a nine- 
inch LCD display that has nearly 
27,000 pixels per inch. Resolu- 
tion is twice that of a color TV. 
Hang-on-the-wall TV? Maybe, but 
for now GE has developed it for 
use in aircraft. 


You-do-it TV 


on't just watch a TV show 
— become part of it. New 


interactive TV systems let 


you be a game-show contestant, 
a director, or even an armchair 


Bank on it 


oncrete covers a lot of 

ground. And it rarely im- 

proves the appearance of a 
landscape. Now there's a more 
attractive and less expensive 
alternative—a French geotextile 
aggregate that's being used to 
construct steep (up to 60 degrees) 
embankments covered with vege- 
tation. Called Texsol, the mate- 
rial is created by weaving up to 
200 kilometers of synthetic fiber 
into each cubic meter of soil. 
Texsol also resists earthquake 
shocks and erosion. 


sleuth who must solve a mystery 
that has a different ending each 
time you watch it. A variety of 
shows is now available for video- 
disc, cable, and video cassette, 
such as the interactive game from 
Mattel shown above that makes 
you an intergalactic warrior. 


Aero MPV 


on't call it a van, says 
Mazda; MPV stands for 


multipurpose vehicle. You 
can certainly call it versatile: The 
MPV seats up to seven passen- 
gers or provides 110 cubic feet of 
cargo area, accessible via a top- 
hinged rear hatch and an unusual 
hinged— not sliding— side door. 
Passengers are coddled in carlike 
comfort: a six-speaker stereo with 
a CD player and a separate rear 
air-conditioning system are op- 
tions. The MPV is a looker too: 
Tapered front end and near-flush 
glass contribute to a slippery 0.36 
coefficient of drag. Respectable 
power for trailer towing comes 
from a 2.6-liter four or a three- 
liter V6 driving the rear wheels. A 
four-wheel-drive version will be 
available in early 1989. On the 
balance, we call the MPV less 
trucklike than the Chevrolet Astro 
and Ford Aerostar and less carlike 
than the Plymouth Voyager/Dodge 
Caravan—which places it smack 
in the middle of minivan territory. 
We call it a winner. 
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Light Pipes 


ight Pipes [May] are fasci- 

nating unique devices—with 

a strange feature: In use, 
they often look like ordinary office 
fluorescents. Open one up, though, 
and you find only air inside. Illu- 
mination comes from an external 
spotlight at one end. 

A Light Pipe is a plastic tube 


Smart steering 
wheel 


made by Blaupunkt 

and Rinspeed, adjust- 

ing the stereo, using 

the cellular phone, getting 

traffic bulletins, and even 
tooting the horn are all at arm's 
reach. You don't need to take 
your eyes off the road or take 
your hands off the wheel: 

press the buttons in the middle of 
the wheel. Start with a Momo 
leather steering wheel, add 24 
push buttons to the center to 
control the Blaupunkt AM-FM cas- 
sette stereo, compact-disc player, 
and cellular phone. Cleverest fea- 


Viewing an Edipse 


ith styling for this sport 
coupe coming from 
Chrysler Corp's Pacifica 


Advance Product Design Center 
in Carlsbad, Calif., and running 
gear supplied by Mitsubishi Motor 
Sales of America, the 1990 
Mitsubishi Eclipse pictured here 
(also to be sold as the Plymouth 
Laser) should be in showrooms 
around New Year's Day. Based on 
the popular Galant platform and 
front-wheel-drive mechanicals, the 


LIGHT Ray 
PRISM LIGHT GUIDE 


REFLECTOR 


with a sawtooth pattern of prisms 
molded in. The prisms reflect light, 
bouncing it back and forth down 
the tube, but a little leaks out at 
every bounce, so the tube glows 
all along its length. 

These ingenious devices, man- 
ufactured by TIR Systems and 
also by 3M, are being used where 


ture: Instructions for 20 opera- 
tions are sent via three infrared 
transmitters in the wheel to 

an instrument-panel-mounted re- 
ceiver, replacing what could have 
been a tangled web of wiring. 


Eclipse has three engine options. 
They include an economical 92- 


horsepower 1.8-liter single over- 
head-cam unit, a 135-hp twin- 
cam two-liter power plant, and an 
intercooled turbocharged version 
of the two-liter engine that pumps 
out 190 hp at 6,000 rpm. Throt- 
tle response on the turbocharged 
version is enhanced by using a 
turbine wheel with a low rotating 
inertia that quickly spins up to 
operating speed. The car will be 
manufactured by Diamond-Star 
Motors (Normal, IIl.), a joint 
venture of Chrysler and Mitsubishi. 


LIGHT 
FROM BOTTOM 


the risk of explosion is high: Bulbs 
and all electrical hookups can be 
in an isolated area. They're trim- 
ming the tops of skyscrapers: Bulbs 
can be accessible though the Light 
Pipes aren't. In commercial spaces 
they can simplify bulb changing. 
And heat from the bulbs can be 
channeled outside in summer and 


Well-mannered 
motor home 


hen you think of inte- 

grated vehicle design 

and engineering, motor 
homes are not usually high on the 
list. But that seems to be chang- 
ing with the introduction of Win- 
nebago's top-of-the-line Spectrum 
2000 motor home. This luxury 
coach has been designed from 
the wheels up to bring many de- 
sirable motor-home features 
together into a single package. 
To start, the Winnebago-designed 
chassis allows the RV to feature a 
floor that is only 22 inches off the 


No-fume varnish 


ith the Environmental 

Protection Agency 

clamping down on the 
emission of volatile organic com- 
pounds (VOCs) from varnishes and 
other wood finishes—beginning 
in California and, according the 
EPA, sure to spread nationwide 
shortly—many companies are 
scrambling to develop products 
that will meet the new guidelines. 
That is the impetus behind the 
launch, finally, of practical water- 
based acrylics and urethanes. That 
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DIFFUSER 


inside in winter. One building in 
Toronto uses Light Pipes to dis- 
tribute sunlight deep into the in- 
terior of a work space. 

No residential-lighting company 
has picked up on Light Pipes yet, 
but they have potential for new 
lighting designs. What's needed 
is a healthy dose of creativity. 


ground. Its low aerodynamic pro- 
file gives it a low coefficient of 
drag and better gas mileage. Ride 
comfort and handling are improved 
by the wide-track chassis in com- 
bination with a Goodrich torsional- 
rubber independent suspension 
for the tandem rear axles and 
independent coil springs in the 
front. The cockpit sports a tilt 
steering wheel, ergonomically po- 
sitioned controls, power steering, 
cruise control, and reclining 
bucket seats. The central air-con- 
ditioning system and other elec- 
tric systems are monitored by an 
electronic power-management sys- 
tem. Rear mounting of the 460- 
cubic-inch Ford V8 engine mini- 
mizes engine noise. 


is, finishes tough enough to be 
used on floors. The beauty of a 
water-based product is the virtual 
absence of VOC fumes. A com- 
pany called Basic Coatings has 
been using a water-based profes- 
sional coating for years, and now 
has a consumer product it will be 
marketing in a few months; 
Fabulon just introduced its two- 
part water-based Crystal acrylic 
floor finish, and Hood Products’ 
Hydrocote Polyurethane is cur- 
rently available through mail order. 
The technology behind these new 
coatings will be explored in more 
detail in a future issue. 
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Stylish 4x4 
he 1989 Suzuki-made Geo 
Т (also sold as ће 
Suzuki Sidekick) has a wider 
stance for greater stability on and 
off the road than the controversial 
Suzuki Samurai. This is anew 
vehicle from the tires up, with a 
wheelbase that is nearly seven 


inches longer than the Samurai. 
The Tracker's sturdy ladder frame 


12-banger 


MW leads a revival of inte- 
B rest in new V12 engines 

with the introduction of the 
300-horsepower five-liter BMW 
750 iL (see February cover story). 
The all-aluminum tour de force in 
engine design features separate 
fuel-injection systems along each 
cylinder bank. Combined with sep- 
arate ignition systems that also 
operate independently, the system 
allows the engine to run comfort- 
ably with half its cylinders disa- 
bled. But the real effort has gone 
into the kind of smoothness that 
makes you want to try to balance 
anickel on the cylinder head: 
There is plenty of smooth power 
at low engine speeds, with the 
engine developing 80 percent of 
its peak torque at only 2,000 
rpm. Along with the inherently 
balanced V12 layout, the Bosch 
Motronic electronic fuel-injection 
system distributes fuel evenly to 
each cylinder, solving a chronic 
problem with V12 engines. The 
BMW V12 isn'tthe only V12 on 
the market— Jaguar, Ferrari, and 
Lamborghini also offer V12s. But 
the West German entry has set off 
a whole new round of interest in a 
design that once was the stan- 
dard for luxury cars. 
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has a coil-spring suspension front 
and rear and 15-inch wheels to 
give it a smoother, more refined 
ride, though it still has the ten- 
dency to succumb to road shocks. 
With its rounded lowered nose 
and subtle fender flares, the two- 
door Tracker has lost the boxy 
look of the Samurai. It comes 
with a hardtop or canvas roof. 


m 
Charge all 


s your wardrobe of cord- 
A less tools grows, you may 
not want to buy a battery 

and charger for each one. Recently 
some companies have begun mar- 
keting the tools, battery pack, 
and charger separately. Now Black 
& Decker goes that one better 
with a universal-voltage system 
called Univolt. The Univolt char- 
ger handles Univolt nickel-cad- 
mium batteries from 2.4 volts 
(two cells) to 24 volts (20 cells) 
in one charging slot, without any 
adapter. All are fully charged 
in one hour, then the charger 
switches to maintenance mode. A 
patented current-limiting circuit 
prevents overcharging of batteries 
of less than 24 volts. Two ¥e-inch 
drill-drivers, a 7.2 and a 9.6 volt, 
were introduced with the Univolt 
system. More to come, says Black 
& Decker. 


Ozone savers 


he race to find substitutes 
Ts the widely used chemi- 

cals that have been helping 
destroy the ozone layer has pro- 
duced two winners. Ozone high in 
the atmosphere helps shield all 
life from lethal ultraviolet solar 
radiation. Chlorofluorocarbons— 
CFCs, for short—contribute to 
the disintegration of the ozone 
molecule. And CFCs have been 
pouring into the atmosphere be- 
cause they are used heavily in air 
conditioners, refrigerators, and 
foams and as solvents. Early in 
the year AT&T announced it had 
successfully tested a substitute 
for CFC-113, relied on by the 
electronics industry as a solvent 
for cleaning circuit components. 
Called BIOACT EC7, it was orig- 
inally developed by Petroferm, a 
Fernandina, Fla., technology com- 
pany. And DuPont announced a 
substitute for CFC-12, used in 
making polystyrene foam for the 
ubiquitous packagings of fast-food 
restaurants, as well as egg cartons 
and supermarket meat trays. The 
chemical, named Formacel-S, is 
claimed to be one-twentieth as 
harmful to ozone as CFC-12. 


Micromotor 


air-width-size electrical mo- 
H tors heralded a revolution 

in micromachine technol- 
ogy this fall. The microscopic-size 
motors, formed on silicon chips 
with techniques similar to those 
used to create tiny integrated cir- 
cuits, ran successfully at the Uni- 
versity of California at Berkely. 
Linked to tiny gears, springs, 
cranks, and other mechanisms, 
the motors could form microma- 
chines used for miniature assem- 
bly-line tools, medical and surgi- 
cal equipment, and thousands of 
other uses. Several labs are mak- 
ing motors only a few thousandths 
of an inch in diameter. 

Some researchers estimate that 
within two years micromachines 
will be at least a $631-million 
industry. “Today's microprocessors 
provide silicon brainpower. The 
coming revolution will couple these 
with silicon muscle at the same 
scale,” says Berkely professor 
Richard Muller. 


32 valves, 
385 horsepower 


eveloped jointly by Chevro- 
D let and Group Lotus of 

England, the all-aluminum 
5.7-liter (350-cubic-inch) LT5 
engine pours out 385 horsepower 
and more than 400 pound-feet of 
torque for the special edition ZR1 
Corvette, dubbed "King of the 
Hill." By reducing the cylinder 
bore and lengthening the stroke, 
engineers squeezed this high-out- 
put engine into the same space 
occupied by the stock 5.7-liter 
V8 on the L98 Corvette. The four- 
cam engine, which will be manu- 
factured by Mercury Marine for 
Chevy, breathes through four valves 
for each cylinder, with a small 
primary throttle and two larger 
secondary throttles. The LT5 en- 
gine has been mated to a six-speed 
ZF-made manual transmission, 
with two overdrive gears for high- 
speed cruising. The computer- 
aided gear selector skips from 
first gear directly into fourth while 
city driving to avoid “gas guzzler” 
penalties. For all-out acceleration, 
all six gears are available. 


Benzene structure 


or the first time, scientists 
F have visualized the structure 

of benzene, an important 
organic chemical, at the molecu- 
lar level. The atoms of the ben- 
zene molecule do indeed form a 
ring, just as chemist August 
Kekulé dreamed in 1865. Not 
that there had been any doubt 
about it; the structure had been 


Ona wing and a pedal 


lus—the master engineer 

of Greek mythology who de- 
signed the Labyrinth for King 
Minos of Crete and then escaped 
from the island by flying away on 
wings of feathers and wax—a 
pedal-powered aircraft of the same 
name flew the 72 miles from Crete 
to the Greek island of Santorini in 
April. Piloted by Greek bicycling 
champion Kanellos Kanellopoulos, 


F ollowing the path of Daeda- 


amply confirmed in many ways. 
But when scientists at IBM's Al- 
maden Research Center in San 
Jose, Calif., used a scanning tun- 
neling microscope to image ben- 
zene, the resulting 
enough to persuade even the most 
doubting of Thomases: It showed 
the individual benzene molecules 
themselves. 


the 72-pound airplane averaged 
18.5 mph during the nearly four- 
hour flight, setting along the way 
new distance and duration records 
for human-powered flight. About 
30 feet from shore gusty head- 
winds caused Daedalus to 
crash-land softly in the surf. The 
feat was the culmination of a 
three-year million-dollar effort by 
students and faculty from MIT 
and other organizations. 


Techno skylight 


eady for DIY installation out 
R of the box, the Elite Sky- 

window requires no mastic, 
sealants, or flashing kits, says 
Wasco Products. The secret is its 
thermoplastic curb assembly, 
below. Made of two different plas- 
tics and two kinds of vinyl, all of 
which are formed in a single ex- 
trusion, the entire assembly— 
curb, glazing gasket, and roofing 
flange—is fused into one piece 
and has no seams or glued joints. 
Curb sections are thermally welded 
atthe corners for solid seams. 
Channels and ridges are formed 
into the roofing flange to trap 
rainwater and direct it away from 
the skylight; in the venting ver- 
sion, a newly designed gasket 
called Quadraseal forms a multi- 
ple seal between the sash and 
base frame. 


SELECTED MANUFACTURERS 

Air Systems Plus (heat meter), Box 211, 
Orangeville, Ontario Canada LOW 226; Al- 
legretti, 9200 Mason Ave., Chatsworth CA 
91311; Basic Coatings (water-based var- 
nish), Box 677, Des Moines IA 50303; Bom- 
bardier Inc., Marine Products Div., 1850 
32E Ave., Lachine, Quebec Canada HBT 
37; Carrier Corp., Box 4808, Syracuse NY 
13221; Darworth Co. (deck cleaner), 50 
Tower Lane, Avon СТ 06001; Enerzone Sys- 
tems Corp. (inflatable damper), 401 Inter. 
national Pkwy., Ste. 104, Richardson TX 
75081; Epic Technologies (tire pressure), 
202 Republic St., Norwalk OH 44857; Fab- 
ulon Products (gel stain), Box 1505, Buf. 
falo NY 14240; Ford (DATs), Diversified 
Products Operations, Dearborn MI 48121; 
Freud USA (biscuit cutter), 218 Feld Ave., 
High Point NC 27264; H. Behlen & Bros. 
(gel stain), Rte. 30 North, Amsterdam NY 
12010; Heil-Quaker Corp., Box 3005, La 
vergne TN 37086; Hood Products (water- 
based polyurethane), Box 163, Freehold NJ 
07728; Hunter Fan Co., 2500 Frisco Ave., 
Memphis TN 38114; Intersolar (solar 
cooler), O'Hare Lake Office Plaza, 2400 Е 
Devon Ave., Des Plaines IL 60018; Koppers 
Co. (deck cleaner), 436 Seventh Ave., Pitts 
burgh PA 15219; Lapeyre Stair, Box 50699, 
New Orleans LA 70150; Lawler Gear Corp. 
(athe), 10220 Е. 65th St., Raytown MO 
64133; Lennox Industries, 7920 Beltline 
Rd., Dallas TX 75240; Loctite Corp. (Lift- 
Off), 4450 Cranwood Ct., Cleveland OH 
44128; Minwax Co. (gel stain), 102 Chest: 
nut Ridge Plaza, Montvale NJ 07645; Mit- 
subishi Visual Telecom Div., 3350 Scott 
Bivd., Bldg. 49, Santa Clara CA 95654; Os- 
mose Wood Products (deck cleaner), Drawer 
0, Griffin GA 30224; Porter-Cable Corp. 
(Magnequench drill, biscuit cutter), Youngs 
Crossings at Hwy. 45, Box 2468, Jackson 
TN 38302; Rheem Air Conditioning Div., Box 
6444, Fort Smith AK 72906; Shopsmith, 
Inc. (biscuit cutter), 3931 Image Dr., Day. 
ton OH 45414; Smith Corona Corp., 65 Lo. 
cust Ave., New Canaan CT 06840; Société 
D'Application Du TEXSOL 3, Avenue du Pres- 
ident Wilson 75016, Paris, France; Sonin 
Inc. (tapeless measure), 672 White Plains. 
Rd., Scarsdale NY 10583; Taliq Corp. (on- 
off windows), 1277 Reamwood Ave., Sun 
nyvale CA 94089; Tecumseh Products Co. 
(overhead-valve engine), 900 North St., 
Grafton WI 53024; Tekscan (bite analyzer), 
Box 527, Cambridge MA 02139; TIR Sys- 
tems Ltd. (light pipes), 3935 Second Ave., 
Burnaby, British Columbia Canada V5C ЗМ; 
3M (light pipes), Special Enterprises Group, 
Bldg. 220-4E-01, ЗМ Center, St. Paul MN 
55144; United Gilsonite Laboratories (deck 
cleaner), Box 70, Scranton PA 18501; Ver- 
mont-American Tool Co. (dyanite carbide), 
Box 340, Lincolnton NC 28093; Wasco 
Products (elite skywindow), Box 351, San- 
ford ME 04073; WorkTools, Inc. (Squeeze- 
driver), 1748 Westwood Blvd., Los Angeles 
CA 90024 
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During a test over the Mojave Desert 
a prototype version of the GARD 
emergency parachute system for 
small planes is deployed from a 
Cessna 150. When the pilot pulls a red 
handle above his head, a firing pin 
hammers home and detonates a solid- 


very test flight is 
E unique, both from 

the standpoint of the 
purpose of the flight as 
well as from the nervous 
anticipation it evokes. My 
assignment for this one: 
Climb to 6,500 feet in а 
25-year-old Cessna 150 
that’s loaded to its maxi- 
mum weight, and accele- 
rate to 100 mph. Then cut the engine, 
press a prominent red button on the 
instrument panel, and hold on for dear 
life. 

Less than two seconds later—if all 
goes as planned—a 36-foot-diameter 
parachute canopy will rocket out of a 
container sitting just behind me and 
copilot Gary Douris. As the chute opens 
swiftly—but not so fast as to give us 
whiplash—our airspeed will shudder 
down to zero, and the canopy will then 
lower the Cessna toward the ground 
in a safe and sedate manner. I hope. 

Experiments during the past 80 
years have proven that it is possible 
to build large parachutes capable of 
saving entire aircraft and their occu- 
pants from serious harm should they 
run into major difficulties in flight. 
But there were problems—big ones. 
These prototype systems were huge, 
heavy, and complex. They proved to 
be costly, unreliable, easily damaged 
during high-speed deployment, and 
difficult to install. But times change. 


Ultralight chutes 


The advent of ultralight aircraft in 
the late 1970s provided the impetus 
for progress. These simple lightweight 
air vehicles—often little more than 
powered hang gliders—were soon 
equipped with hand-deployed or spring- 
loaded safety parachutes, rather crude 
contrivances which, however, achieved 
some success. Within a few years ex- 
plosively deployed systems came on 
the market: Some fired the canopy off 
like a cannon; another fired a drogue 
that pulled the main chute out with 
it; others used recoil-less rockets to de- 
ploy the chutes. In the ensuing years, 
these devices saved dozens of lives. 

As ultralights and experimental 
aircraft grew heavier, however, the ca- 
pabilities of these parachutes were 
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fuel rocket motor. The rocket shoots 
out of the system’s containment canis- 
ter and draws the canopy and shroud 
lines out with it (1). The drogue chute 
helps to align the main chute (2), which 
begins to unfurl (3), slowing the plane. 
The main parachute canopy is specially 
shaped to deploy gradually enough to 
avoid jolting the system and the pas- 
sengers as the airplane begins to slow. 
The chute fills with air and brakes the 
plane, which rears upward (4). When 
the airplane swings down, air vents in 
the canopy work to damp out oscilla- 
tions within three swings. Fully de- 
ployed, aircraft and chute drift toward 
the ground (5). For this test, the canopy 
was released before the plane landed 
to avoid damage to the landing gear. 


stretched to the limit. 
Pioneers such as John 
Dunham (former presi- 
dent and now consul- 
tant for 2nd Chantz, a 
Reno, Nev. -based para- 
chute manufacturer), 
Jim Handbury (a para- 
chute designer who died 
in a 1986 aircraft acci- 
dent that could have 
been avoided if a safety 
chute system had been 
aboard), and Boris Po- 
pov, president of Ballis- 
tic Recovery Systems 
(BRS), experimented 
with new deployment 
schemes, stronger ma- 
terials, special canopy designs, and 
other techniques to meet the new chal- 
lenge. Now, following that success, the 
goal is to produce these “life-insurance” 
systems for general aviation aircraft. 

This time the reality was even more 
exciting than the expectation. With 100 
mph showing on the airspeed indica- 
tor, I cut the magneto (ignition) and 
punch the red deployment button. A 
short raspy whoosh echoes in my ear 
as the solid-fueled rocket ignites and 
blasts away from our airplane—for all 
of 1.8 seconds. 

The rocket quickly draws the para- 
chute canopy to its full length, allow- 
ing it to start inflating. While the canopy 
pressurizes, the tiny Cessna decelerates 
rapidly but smoothly, easing us against 
our harness and parachute straps. The 
plane continues to slow as it swings 
forward on the end of 40-foot-long 
suspension lines until it is above 
the rapidly inflating canopy trailing 
behind. 

At the apex of the first swing, the 
Cessna pauses with its nose pointed 
skyward in a bizarre imitation of one 
of my favorite aerobatic maneuvers. For 
a moment all sound ceases and we 
[Continued on page 110 


By GODE DAVIS 


New fog-seeding techniques using liquid car- 
bon dioxide can quickly disperse winter fogs 
that often trap deadly pollutants. City-wide 
regions— not just airport runways—can now 
be cleared of stagnant fog and smog. The ex- 
perimental method costs less than ordinary 
seeding with pellets of carbon dioxide that 
produce dangerous fumes in aircraft. 


ense gray-brown fog choked Salt 
D Lake City's major airport last 
December 29 as a single-engine 
Cessna took off. Aboard the plane 


Nel69D 


three “fogbusters”—meteorology pro- 
fessor Norihiko Fukuta and physical 
geographer Mark Richardson from the 
University of Utah and pilot Clark 


Fogbusters Mark Richardson, Norihiko Fukuta, and 
Clark Webb (left to right) installed this tank of liquid 
carbon dioxide aboard an aircraft. Sprayed into a 
bank of fog (top), the СО» carved a giant "canyon." 


Webb—checked their equipment. An- 
other aircraft had been seeding the 
area with dry-ice (solid carbon-dioxide, 

Continued 
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or СО») pellets. “Visibility was still 
so low that all airliner traffic was 
grounded,” says Webb. 

Once airborne, Richardson navi- 
gated the Cessna west through the fog 
over the Great Salt Lake. Then, says 
Richardson, “I turned the spray noz- 
zle on.” The nozzle beneath the plane 
began dispersing liquid carbon diox- 
ide from a steel tank. “We flew for 
nine miles on a north-south line about 
twenty feet deep inside the fog,” Rich- 
ardson says. 


Floating Grand Canyon 


Then the Cessna climbed several 
hundred feet to a vantage point while 
the fogbuster team waited. “About fif- 
teen minutes later we noticed 
these sinkholes starting to 
form at the fog’s very top, 
where we'd seeded," says 
Richardson. The sinkholes 
grew rapidly. “It was like 
a sky version of the Grand 
Canyon forming right in front 
of us," he says. 

Remarkably, with just nine 
pounds of liquid СО», they 
had created a hole in the fog 
nine miles long, two miles 
wide, and 600 feet. deep. 
“With dry ice it takes tens of 
pounds to clear a hole maybe 
a mile square," explains 
Fukuta. A month later the 
Fukuta-led research team 
cleared an even larger area. 
And for this winter, the fog- 
busters have slated more 
experiments. 

Such an efficient poten- 
tially low-cost method could 
change fog clearing dramati- 
cally. Theliquid-CO; dispersal 
method works with super- 


cooled winter fogs—those with below- 
freezing temperatures—that form in 
many mountain valleys throughout 
the world. Reduced visibility and air- 
port shutdowns are only some of the 
consequences. When these fogs persist 
for days, weeks, or even months, they 
trap pollutants and become dangerous 
—even deadly—to breathe. Stagnant 
fogs also contribute to more-costly fuel 
bills: “Because sunlight is prevented 
from reaching the ground,” says 
Fukuta, “daytime temperatures be- 
neath the fog layer may be up to ten 
degrees [F] colder.” 

Clearing these nasty fogs has been 
possible in limited areas, such as air- 
ports, with dry-ice seeding from air- 


Liquid carbon dioxide or other 
seeding materials sprayed into 
water droplets of supercooled 
fog chills them into ice crystals 
such as these. The crystals 
grow in size and become more 
numerous as they evaporate 
more droplets, eventually fall- 
ing to the ground. An ideal den- 
drite shape for fogbusting (top), 
like that of a snowflake, devel- 
oped at —14.7* C after 30 min- 
utes in a lab. The other plate- 
like crystal grew at —13* At 
still: warmer temperatures, 
around —5° С, the ice crystals 
take a needlelike shape. 


Where winter fogs get nasty 


Based on updated information from the Federal Aviation Administra- 
tion, the National Weather Service, as well as a 1965 source, here 
are the “Чор 20" U.S. cities with supercooled-fog problems. They're 
ranked by the average number of severe supercooled-fog days each 


winter. Severe supercooled fog reduces visibility to one-half mile or 


less, has a gray or gray-brown hue, and has pollution-particulate counts 
high enough to be hazardous to persons with respiratory problems. 
Air temperature in the fog areas have daily maximums at least 10 
degrees F below those of nearby fogless areas. A CO; canister, used 
for dispersing such severe fog, is ground tested at left. —G.D. 


9. Reno, Nev. 13 

Severe fog 10. Portland, Ore. 11 

days per 11. Seattle, Wash. 9 

City winter 12. Tacoma, Wash. 9 
1. Spokane, Wash. 25 13. Provo, Utah 7 
2. Medford, Ore. 21 14. Ogden, Utah 7 
3. Boise, Idaho 19 15. Sacramento, Calif. 6 
4. Stockton, Calif. 18 16. Twin Falls, Idaho 5 
5. Pendleton, Ore. 18 17. Grand Junction, Colo. 4 
6. Eugene, Ore. 16 18. Elko, Nev. 3 
7. Salt Lake City, Utah 15 19. Ely, Nev. = 
8. Salem, Ore. 13 20. Lincoln, Neb. 2 


Some other non-U.S. cities with severe supercooled-fog problems: 
Vancouver, British Columbia, Canada; Zurich, Switzerland; Ge- 
neva, Switzerland; Sarajevo, Yugoslavia; Duomula, China. 
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craft or by using generators on the 
ground that propel liquid propane. 
These techniques create problems 
themselves. But now, Fukuta calcu- 
lates, a city-wide 400-square-mile area 
might be cleared in less than two 
hours by spraying a pound or less of 
liquid CO; per square mile. The best 
locations for Fukuta's technique are 
areas of the northern Rockies, South 
America's Andes Mountains, Europe's 
Alps, and other high-mountain valleys 
in mid-latitudes (see table). 


Chilled droplets 


While the technique is still experi- 
mental, Fukuta believes it should be- 
come a precise science. “Think of what 
the fog is: tiny liquid-water droplets 
usually immersed in temperatures be- 
tween zero and minus ten degrees Cel- 
sius," he says. (Water droplets must 
have a nucleus, such as dust particles, 
to freeze at temperatures between 0 
degrees C, the freezing point of water, 
and minus 40 degrees C.) 

These temperatures are critical 
because the seeding material must 
generate ice crystals in a way that dis- 
perses fog. "For efficient seeding, the 
tiny droplets in the fog must evapo- 
rate when billions of ice crystals are 
introduced," Fukuta says. Ideally, as 
fog droplets evaporate around the ice 
crystals, they should grow in size and 
fall to earth, clearing the air. 

Seeding fogs with dry ice has been 
the preferred technique since 1946. 
That year research physicist Vincent 
Schaefer discovered the ability of car- 
bon-dioxide pellets to generate billions 
of ice crystals that help disperse low 
supercooled clouds or fog. 

But dry ice creates problems. *You 
have less control of the seeding ma- 
terial using dry ice, and a proven 
tendency to overseed," says Fukuta. 
Persons in the aircraft must wear 
masks to avoid inhaling dangerous 
fumes from the dry ice. Some pellets 
fall to the ground, while those that 
do create small ice crystals form a ver- 
tical crystalline curtain. This curtain 
causes a worse problem. “Warm air 
caused by the ice crystal growth will 
make the curtain rise toward the top 
of the fog," Fukuta explains, *while 
the bottom of the fog closes in." When 
the seeder notices this effect from a 
plane's-eye view, it is often misinter- 
preted. *From above, you see the fog's 
top part changing," says Fukuta. “But 
the bottom part is still foggy, so you 
seed some more, the curtain forms 
again, you seed again, and the cycle 
repeats." 

This overseeding wastes more dry- 
ice pellets and also generates too many 
small ice crystals that don't grow. "The 
crystals just float in the air, making 


visibility better 
than before but 
still hazy,” says 
Fukuta. 

Also, commer- 
cial seeders must 
bring tremendous 
quantities of dry 
ice aboard their 
aircraft. “Barely 
enough chemical 
can be crammed 
into a plane to 
seed an airport 
runway or two,” 
says Fukuta. 

Clearing super- 
cooled fog from a 
tiny area also re- 
quires reseeding 
when the sur- 
rounding fog be- 
gins to close in. 
Repeated over- 
seeding adds an- 
other hazard. 
"Roads near seed- 
ed airport areas 
can become slick 
because of an ac- 


cumulated dry ice ‘snow,’ " says Fu- : 


kuta, "and this thin coating can cause 
ground-traffic accidents." Usually, re- 
seeding is necessary several times a 
day just to keep an airport functioning 
within a hazy ice-crystal fog. 


Fumeless seeding 


Seeding supercooled fog with liquid 
CO; has several advantages. “Liquid 
СО» is strongly pressurized," says 
Fukuta, “so you can just turn the valve 
on and it will spray itself through the 
nozzle" With the liquid chemical, 
cockpit fumes don't exist. When it's 
sprayed, it evaporates rapidly to cool 
the temperature around the spray 
droplet to minus 90 degrees C. "That's 
so cold," says Fukuta, "that the water 
vapor existing in the fog instantane- 
ously condenses and freezes to become 
billions of ice crystals. As those ice 
crystals keep on growing and spread- 
ing into new areas of water droplets, 
the crystals eventually become large 
enough—about one millimeter in 
size—to fall out to the ground." 

At his university lab, Fukuta dem- 
onstrated how ice crystals aid fog dis- 
persal as I stood beside a lidless 
home-oven-size freezer. A freezer ther- 
mometer reads minus 25 degrees C. 
To create fog, Fukuta puffed a breath 
of air into the freezer. Droplets of 
supercooled moisture quickly formed 
a thin fog, visible within a funnel- 
shaped beam of light. “I’m introduc- 
ing pollution," Fukuta said, as he 
struck two matches inside the cham- 
ber. The fog became visibly thicker as 


20 MILES 


Entire mountain- 
ous valleys with cities 
can now be cleared of 
supercooled winter fogs with 

a still-experimental liquid carbon- 

dioxide seeding technique. In such areas, a 
air may trap the colder fog, preventing pollutants such as 
vehicle exhaust fumes from escaping. Sunlight reflecting 
from the top of the fog (above) makes it colder beneath the 


REFLECTED 
SUNLIGHT 


"lid" of warmer 


fog-smog layer. During seeding, 
heat produced by the fog turning 
into ice rises, along 
^ with surface heat and 
pollutants (below). 
Prevailing winds 
and the sun finish 
the dispersal. 


DRAWINGS BY 
MITCHELL J. ALBALA 


he blew more breath. 

“It’s time for the ice crystals,” said 
Fukuta, holding an ordinary plastic 
packing sheet covered with air bub- 
bles in the freezer. As he popped these 
bubbles with his fingers, the rapid ex- 
pansion of air from the bubbles pro- 
duced rapid local cooling. Seconds 
later I noticed countless ice crystals 
forming like a cloud of tiny snow- 
flakes. The freezer’s air gradually 
cleared. 

Creating ice crystals to clear real 
atmospheric fog requires learning ex- 
actly how such crystals behave. “You 
have to let them form and grow in a 
way similar to their behavior in the 
real atmosphere,” Fukuta says. “That 
takes time, and if you can't stop them 
from falling, incredible space." A half- 
mile-tall cloud chamber and one hour 
of fall time would be needed for a 
crystal to reach a typical size of one 
millimeter. 

Such an impractical project stymied 
researchers. “A lab in Australia held 
the record by observing an ice crystal 
for just three minutes," says Fukuta. 
In the late 1970s he solved the prob- 
lem by making his full-size cloud 
chamber into a wind tunnel. “By cre- 
ating a constant upward flow of air 

[Continued on page 111] 
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Buckle up-together we can save lives. 


The challenge: to preserve the architectural 
integrity of this Craftsman-style bungalow 
while adding a giant dormer that—along with 
a rear deck—doubles the home's living space. 
But the added weight called for structural im- 
provements that sent costs soaring. 


DECKED 
DORMER 


By AL LEES 


en Santa Barbara homeowner David Dickinson 
М/с: me he'd paid $150,000 for the modest bunga- 
low I was visiting, I had to suppress a gasp. Yes, 

it was an attractive example of the Craftsman style that 
spawned many such homes across the country from 1905 
through the early '20s, distinguished by deep roof over- 
hangs, exposed rafter ends, full-width porches with fat 
tapered piers, and clipped gables. But the Dickinson home 
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Not much difference? That's the point. The house near down- 
town Santa Barbara was a pure example of the Craftsman 
style: Its street face had to be preserved. Yet this single- 
story home crowded its growing family, and the only way 
to go was up. The original dormer (which brought light to 
cramped attic storage area) was retained while a giant dor- 
mer was added to the rear of house, offset from each side 
so its bulk is hidden from the street. A handsome pergola 
(soon to sport wisteria vines) and matching balcony deck— 
both of rugged redwood—were happy bonuses. 


PHOTO CREDIS MIKE ELIASON 
ALLIES. FREDUCHT 


was only a single-story bungalow with six cramped rooms. 
The roof dormer was a nice architectural detail, but it 
brought light only into an attic storage area, access to 
which was by means of a pull-down ladder stair in the 
tight hallway. 

I knew that Santa Barbara was one of those elegant 
and coveted Southern California addresses where new hous- 
ing was scarce and wildly expensive, but I wasn't pre- 
pared when Dickinson went on to say: “We bought it four 
years ago. The house as is would now bring $250,000.” 

At the time of my visit, the Dickinsons were at the low 
point of a building adventure that was to add at least 
another $150,000 to the value of their home. David's wife, 
Susan, sensing that new son, Sam, would soon outgrow his 
small nursery and need their bedroom, had spotted an an- 
nouncement in the local paper that one of public televi- 
віопв most popular series, “This Old House," was looking 
for a Craftsman-style bungalow to remodel over the final 
six weekly episodes this past spring. From over 100 re- 


Key to the project was the addition 
of a Craftsman-style stair for access 
to the new bedroom suite (top left). 
Pre-mortised posts were notched for 
bolting to stairwell walls; top and 
bottom rails were pre-grooved to 
take square balusters with spacer 
blocks. True Craftsman touch: the 
window through living room parti- 
tion (in which homeowner perches 
son Sam). At lower left, erection of 
the back wall frame, after a giant 
hole had been chopped in the roof. 
Note cantilevered extensions nailed 
to existing joists for upper deck. 
Cramped side stoop would be re- 
placed by a pergola-covered side 
porch that connects with the spa- 
cious pressure-treated rear deck. 


sponses, hers was chosen, and thus host Bob Vila and car- 
penter Norm Abram entered their lives. Boston’s Public 
Broadcasting Service outlet, WGBH, which produces the 
show, had invited me to document the project in print. 
The Dickinsons knew how “This Old House” works: The 
selected homeowners must cover the costs of all profes- 
sional labor (which they’re encouraged to keep down by 
doing most of the unskilled work themselves). The show 
generates publicity donations of building products and ap- 
pliances (in this case over $80,500 worth). It’s a good deal, 
and the homeowner is assured that the project will move 
fast because of the inexorable demands of a weekly TV 
show. “This Old House” works so close to its PBS dead- 
lines, it gives goose bumps to a print journalist like me. 


An architect for integrity 


On the advice of Bob Vila, the Dickinsons worked with 
local architect Brian Cearnal, who built them an expert 
scale model to show how the decked dormer would look. 
Cearnal was determined not to fudge the original archi- 
tecture, so he simply extended the existing roof pitch up 
to a new ridge (see drawing), set the dormer several feet 
in at each side wall to minimize its bulk when viewed 

Continued 
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from the street, and (best touch of all) matched the clipped 
gables of the original roof. 

Once the demolition was launched, Vila and Abram took 
a trip south to Pasadena to visit the Gamble House, per- 
haps the most striking example of the Craftsman style 
created by brother architects Charles and Henry Greene. 
From this truly handcrafted mansion Abram brought back 
inspirations that he incorporated into the Santa Barbara 
project—notably in the handsome redwood pergola he 
spliced onto the driveway side of the house, which replaced 
an unattractive aluminum canopy over the kitchen entry. 

At the time of my visit, there were still two episodes to 
shoot, and the project swarmed with workmen. Homeown- 
ers David and Susan were a bit glassy-eyed as they worked 
alongside the pros—David hanging a fiberglass mesh 
(using heavy-duty wallpaper paste) over all the cracked 
plaster downstairs, while Susan laid a ceramic-tile floor 
in the new upstairs bathroom. 

With any old-house remodeling, unexpected extras will 
be encountered, raising cost estimates; but the Dickin- 
sons got more than their share. The first and most criti- 
cal jolt was an inadequate foundation. When the house 
was built (in 1923 for $3,500), it was local practice to use 
sand from the nearby ocean beach in concrete mixes. Over 
the decades, the salt in the sand dissolved, leaving crum- 
bly concrete. Abram’s early inspection of the Dickinson 
foundation confirmed that it would not support the addi- 
tional weight of an upper story with a new bathroom. The 
entire house had to be jacked up so the existing founda- 
tion could be removed, excavation for a new one dug, and 
new concrete poured. 

Of course, this meant the homeowners had to pack up 
and move out, because all utilities would have to be dis- 
connected. Once the concrete had set, the jacks were low- 
ered so the house could settle gently onto its new foundation. 
But the workmen hadn't thought to remove an un- 
used central chimney; the house hung 


EXISTING DORMER 


these problems, but coming all at once, the solutions soon 
ate up David’s $50,000 home-improvement loan, and, de- 
spite all their sweat equity, the couple was scrambling for 
additional cash. 

What the Dickinsons got for their investment is a spa- 
cious master bedroom suite with a bathroom featuring 
two vanities and a separate tub and shower, plus a walk-in 
closet large enough for a built-in counter of cabinets to 
serve as Susan's craft bench. Specific Craftsman-style fea- 
tures include the Greene-inspired pergola handcrafted by 
Abram and a shallow deck-balcony cantilevered across the 
back dormer with access (through low-emissivity glass slid- 
ers) from both the bedroom and Susan’s workroom. Access 
to this new suite is by means of a handsome Craftsman- 
style stair, space for which was borrowed, downstairs, from 
Susan and David's former bedroom. Sam's crib is now 
tucked under the boxed-in risers in that room. 

In the final moments of the show's sixth episode—after 
taking the camera on a tour of a far-from-finished project, 
71 days from the initial demolition—host Bob Vila confront- 
ed the Dickinsons with cost totals. By then they had poured 
$57,000 into the project. Vila asked the inevitable question: 
“Would you do it again?" “Absolutely,” replied David. 

In actuality, David soon after published a report with a 
national news service on the “nightmare” experience and 
the fact that after the TV crew had departed, much work 
remained. A few weeks later, the show's executive producer 
Russell Morash was in Los Angeles to accept a fifth Emmy 
award for the series. As "This Old House" continues its 
tenth season on PBS, he's still seeking homes to remodel. 
Any volunteers? us 
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up on it and cracks shot across the 


plaster walls like lightning strikes, 


and several interior doors no longer 
closed. It was to repair those plaster 


cracks that the contractor came up 


with that fiberglasss mesh (called 


FibreWall) David was hanging. It's 


made by Regal of Scandinavia (433 S. 
Spring St., Los Angeles, Calif. 90013), = 


and once it was painted over, it cre- 
ated a textured wall surface that hid 


616 POSTS 


all the cracks. 

Meanwhile, it had been discovered 
that all original roof framing (includ- 
ing attic floor joists) were 2x 4s. There's 
no snow-load problem in Santa Bar- 
bara, but this structure was wholly 
inadequate for the added weight and 
had to be strengthened. Then a large 
section of the rear roof was stripped 
away, and though a weather tarp was 
stretched across at the end of the day, 
it was blown back by that night's storm 
(unluckily the worst of the season). 
Water poured into the two back rooms 
below, wrecking both ceilings. 

When it came time for wiring and 
plumbing extensions, the pros found 
existing runs inadequate, so rewiring 
was done and new piping had to be 
installed all the way out to the city 
main. True, the Dickinsons would have 
eventually had to deal with both 
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Magnetic train 


A West German firm has broken ground in 
Las Vegas, Nev., for this country’s first com- 
mercial application of maglev technology. 


By MICHAEL SPONSELLER 


through the Las Vegas night, headed for glitter and 

gaming. But you got off your plane a half hour ago. 
You're gliding, but it's to your hotel—and it's on top of 
the magnetic fields in the “maglev” system that connects 
the airport to downtown. 

Today desert ground has been broken in the city of 
Sinatra for what will probably be this country's first com- 
mercial application of magnetic levitation. Interest 
in maglev has been sparked recently by the current 
mania over superconducting materials and their proper- 
ties [“Superconductivity,” April]. But maglev technology 
has not been what's holding back maglev applications: It's 
been a lack of cash. The huge sums needed for large in- 
tercity maglev lines—using superconducting or conven- 
tional electromagnets—just aren't available. 

Meanwhile, municipalities and manufacturers are able 
to afford smaller commuter systems inside cities. Actu- 
ally, the Las Vegas project won't cost the city a cent—it's 
a private venture. In an effort to get a toe in the Ameri- 
can market, a West German manufacturer of maglev tech- 
nology has offered to build and operate the line. The firm's 
American branch, Magnetic Transit of America, *wants 
to showcase its technology in Las Vegas," explains Thomas 
B. Graham, director of design and development for the 
city of Las Vegas. 


| Us New Year's Eve 1991 and you're flying silently 


Las Vegas maglev system will be a streamlined version of 
West Berlin's M-Bahn (inset), the world's first public maglev 
system, which goes into operation later this year. 


MTA, owned by West German electrical giant AEG, has 
been testing its M-Bahn system for 10 years in Braun- 
schweig, West Germany, and will put the world's first 
M-Bahn system into public operation in West Berlin later 
this year. The M-Bahn does not use electromagnets for 
lift. Permanent magnets stretch along two-thirds of the 
vehicles undercarriage. These magnets are attracted to 
steel in the guide track above them, lifting the vehicle 
into the air. The permanent magnets keep the vehicle sus- 
pended, even when it isn't in use. 

The maglev cars will be both propelled and braked by a 
linear-induction motor. In ordinary electric motors, sta- 
tionary electromagnets called stators surround a rotor. Al- 
ternating electrical current produces changing magnetic 
fields around the stator that pull and push magnets on 
the rotor, causing it to turn. In the maglev system the 
stator is embedded along the track and sections are actu- 
ated with electricity only as the vehicle passes over them. 
When properly synchronized, this magnetic interaction ei- 

Continued 
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Blacksmith Shop & Iron Forging 
Great 1906 technical school textbook. Forge 
everything from tongs and chain to steam engine 
reverse shafts and rudder frames. Beautifully il- 
lustrated! Both basic & unusual projects! Popular 
paperback! $6.50 


Steam Engine Design 
Classic 1896 text provides all formulas and rules of 
" \ thumb for steam engine design. Use a calculator and 
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Build a precision metal cutting 
lathe with hand tools! No pre- 
Cision equipment needed! 
Cuts steel to .001" inch. Large 
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detailed plans, photos & text! 
Best-seller! only $7.95 
= = 


Discover hundreds of rare, 
top quality paperbacks, text: 
books, and industrial геіег- 
ences on unusual how-to: 

casting metal, machine shop, engine con- 
struction & repair, electroplating, machine 
history, machine design, steam power, black- 
smithing and much more. Send $1.00 ($4.00 
foreign airmail) for your copy of this giant 
catalog. Sent free with order from this ad. 
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For Free Information and Details Write: 
Fireplace Hearth Aid, Dept. PS 
106 Reynolds Dr. 
Franklin, TN 37064 
1-800-742-HEAT or 615-790-1609 


Magnetic tr 


Continued meme 


ther propels the vehicle forward at 
speeds up to 55 mph or slows the ve- 
hicle to a stop. Small wheels keep the 
vehicle aligned with the track. 

With no heavy electromagnetic sys- 
tems on board (these can weigh 
as much as 20,000 pounds), the M- 
Bahn cars are much lighter for their 
size than other commuter trains. This 
lightens the load on the guideway 
and supporting columns, making de- 
sign and construction easier and 
cheaper. The magnetic field also dis- 
tributes load along the length of the 
cars—there are no point loads as with 
wheeled vehicles. This allows a fur- 
ther reduction of weight—an impor- 
tant factor for an elevated system. 
Also, the lighter weight cuts operat- 
ing costs. Graham estimates that it 
will take 2.7 kilowatt-hours of energy 
to propel the vehicle one mile—seven 
cents worth of power in Las Vegas. 

Graham is also excited about the 
system's capacity: It's able to carry 
about 10,000 people in each direction 
per hour. “That’s like having three 
more freeways into downtown," he 
says. Graham has ridden on the test 
track in West Berlin: "It felt beauti- 
ful. It's great." But he notes that 
though the technology will be the 
same, the German system's boxy cars 
will be streamlined to satisfy Las Ve- 
gas's design concerns. 


Branching out 


City officials have OK'd lengthen- 
ing the transitway and adding a sec- 
ond track, boosting costs from under 
$25 million to around $60 million. As 
now planned, the dual-track system 
will wind 1.3 miles through the down- 
town sights. In fact, on a recent trip 
to West Germany to see a test model 
of the M-Bahn system, Las Vegas offi- 
cials were surprised to learn that the 
German project sponsor will consider 
investing another $250 million if the 
project can be extended along the Las 
Vegas strip and to the airport—an- 
other eight miles. 

MTA officials have spoken confi- 
dently of setting up projects in other 
cities around the country, but they face 
competition. British maglev technol- 
ogy is being considered for a transit 
system in Atlantic City, N.J. The same 
technology is being considered for a 
commuter line running to New York 
City's La Guardia Airport. The Jap- 
anese have also proposed a maglev sys- 
tem for Las Vegas. All these promoters 
want to get a working maglev system 
in place in the United States to show 
that it can be economical. Mass-transit 
projects have not fared well here, and 
the successful launch of a maglev peo- 
ple mover would be a plum for any 
company. uu 


Fat finder 
After punching in height, weight, and 
other body data on what looked like 
an oversize calculator, I took the at- 
tached microphonelike wand and 
pressed it lightly against my right 
bicep. Five seconds later the machine 
ejected a printout listing my body-fat 
percentage and suggested maximum 
weight. After punching a few more but- 
tons it compared my statistics with Na- 
tional Institutes of Health standards 
and printed out a personalized diet and 
exercise regimen. 

The device, made by Futrex Inc., is 
called the Futrex-5000 Body Fat and 
Fitness Computer. And as more peo- 
ple learn that health has less to do with 
total weight and more to do with how 
much of weight is fat, it may become 
a preferred method of measuring body 
fat. The most accurate traditional 
method is hydrostatic weighing—a 
complicated system of weighing a sub- 
ject while he or she is submerged in 
water. Underwater a person weighs 
less because fat is lighter than water. 
The difference between the submerged 
weight and normal weight is used to 
calculate body-fat percentage. Studies 
show the simpler Futrex method is just 
as accurate as hydrostatic weighing. 

The new device is based on work 
done at the U.S. Department of Agri- 
culture’s Beltsville, Md., laboratory. 
There, engineer Karl Norris developed 
a method of beaming infrared light into 
meats, grains, and other foods. By 
measuring light reflected back out, he 
could determine moisture, fiber con- 
tent, and other variables. 


IT MEAS 


UP TO 30 FEET 


IT CALCULATES 


ADDS, MULTIPLIES 


IT COMPU 


TES 


SQUARE AND CUBIC FEET 


ALL WITH JUST A PUSH OF A BUTTON 


Robert Rosenthal, Futrex's president, 
who once worked at the USDA labora- 
tory, has adapted the same technique 
to measure body fat (see illustration). 
Futrex (Box 2398, Gaithersburg, Md. 
20879) is currently developing a con- 
sumer model that’s less expensive than 
the $1,990 professional unit I tried. 
—Eduardo R. C. Capulong 
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Wand generates a ring of light in near- 
infrared range. Fat in the bicep ab- 
sorbs certain wavelengths. Detector 
senses light reflected out, checks how 
much of which wavelengths failed to 
return, and calculates body fat. Tests 
show bicep fat closely correlates with 
overall body fat. 
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of an original 
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lery cannon. Complete pre-cut kit 
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Furnace does 
a slow burn 


e slower it goes, the better mile- 
age a car gets. 


Even warm air, at high velocity, 
can feel like a chilly draft. 

These are some of the ideas behind 
the Carrier Weathermaker SXi con- 
densing gas furnace, which burns 
and blows slower and longer than con- 
ventional furnaces for efficiency and 
comfort. 

At the heart of the system is a burn- 
er with two firing rates, two variable- 
speed blowers, and a microprocessor 
control that keeps the blowers running 
slower and longer. This keeps the 
house as close as possible to the set 
temperature and avoids frequent on- 
and-off cycling. 

When the house thermostat calls for 
heat, the SXi's burner fires at its high- 
er rate to warm the heat exchangers 
fast. The main blower, which delivers 
the warm air to the house, starts slow- 
ly, gently mixing the cold and hot air 
in the ductwork. The blower gradually 
builds speed as it delivers warmer air. 
Thus, the warm air tiptoes into a 
room rather than rushing in, avoid- 
ing the cooling effect of fast-moving 
air against your legs. 

The slower operation creates a more 
comfortable environment too. The gen- 
tle airflow is quieter, as are the slower 
blowers and lower burner rate. Car- 
rier Corp. claims it is the quietest fur- 


The Carrier Weathermaker SXi 
has two serpentine-shaped heat 
exchangers. The first (top right) 
removes 83 percent of the heat; 
the second, smaller one (below), 
17 percent. It condenses the flue 
gases to capture latent heat. 


nace on the market. Says Michael 
Sanok, director of residential heating 
products marketing for Carrier: “You 
have to put your hand on the unit 
while it's operating to detect whether 
or not it's actually running. 

"It's also the most efficient furnace 
when you take into account the gas 
and electrical consumption," Sanok 
claims. Because it burns at a lower 
rate most of the time, the SXi uses 
less gas. And the two heat exchang- 
ers extract nearly all the usable heat 
from the hot flue gases. This trans- 
lates into an annual fuel utilization 
efficiency (AFUE) of 94 percent. In ad- 
dition, the variable-speed blowers' 
electronically commutated DC motors 
are inherently efficient, notes Carrier. 
The company estimates electrical sav- 
ings to be about 80 percent over con- 
ventional furnaces. 

The microprocessor adjusts the SXi's 
combustion and airflow for efficiency 
and comfort, but "its on-off cycle is 
controlled by a conventional thermo- 
stat," says Sanok. The microprocessor 
can also sense static pressure in the 
ductwork, and in a zoned heating sys- 
tem adjust the fan speed to accommo- 
date changes as dampers open and 
close. 

The SXi has a sealed combustion 
chamber, so instead of using heated 
air from inside the house, the air for 
combustion is piped in from outdoors. 
And by not burning indoor air, you 
avoid burning corrosive indoor air pol- 
lutants, like laundry-bleach vapors. 

The SXi is also sold as the Plus 90i 
under the Bryant, Day & Night, and 
Payne brands nationwide in sizes from 
60,000 to 100,000 Btu. The units cost 
30 to 40 percent more than conven- 
tional condensing gas furnaces.— 
Nancy Negovetich 
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Stereo Cassette 
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Pull-Out AM/FM Stereo Cassette Player. Our 
best in-dash car stereo combines high-power 
sound and a removable chassis for security —pulls 
out in seconds for safekeeping. Features include 
30-watt amplifier, digital tuning with presets for 12 
FM and six AM stations, LCD tuning/clock display, 
auto-reverse, Dolby* B noise reduction, a front- 
panel CD jack and line in/out jacks. #12-1935 
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Prices apply at participating Radio Shack stores and dealers. "TM Dolby Laboratories Licensing Corp. 


Large expanses of glass cause 
the biggest heat leaks in your 
home. Ordinary blinds or 
drapes won't keep heated air 
from washing past these chill 
surfaces and dropping to your 
floors as a draft. Last winter 
PoPuLAR Science tried two 
easy-to-install window-insu- 
lating systems and found the 
increased comfort level as re- 
markable as the decreased 
heating bills. 


Blanket": ре 


By AL LEES -r-r-r! It had always been a ques- 
E tion which gave me the bigger 
chill—those below-zero nights 
beyond the two-story glass corner of 
my mountain home or the heating 
bills I'd get the following month. 

Any large expanse of window— 
even wood-framed double-glazed patio 
sliders like mine—causes major heat 
loss in any snow-belt home. So if your 
home has a lot of glass exposed to cold 

БХ weather, you share my problem. 
One of my two solutions—or a com- 
bination of both—should work 
for you. The irony is that most 
heat loss occurs at night, 
when the window is serv- 
ing no purpose. During 
the day, of course, it's 
admitting light and— 
if it's south facing, 
as my corner is— 
solar heat. But 
by night it's a 
dark hole. 
Yet heavy lined 
drapes weren't the an- 
swer here. For large window 
} areas they become bulky, ob- 


nup 
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VAPOR 
Ò BARRIER 
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DECORATIVE FABRIC 


, even when pulled back. 
L And the hardware for 
hanging them would 
» have been obtrusive. 
Also, drapes on exposed 
» hardware leave air 
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gaps at all edges, and so are notorious- 
ly inefficient (see sketches, far right). 

My choice here: laminated Panel 
Quilt, custom-made for each window 
by Appropriate Technology Corp. 
These roll-up units are five-layer 
blankets of batting and a vapor barri- 
er between fabric covers. 

I had my shades made in three col- 
ors. (ATC offers a broad choice of fab- 
rics for the room side.) I detach the 
shades and store them in a closet half 
the year; when I take them out of stor- 
age, this color coding tells me which 
roll fits which window: The Caramel 
quilts go on the two sliding glass 
doors, the Coffee on the center win- 
dow, and so on. 

Installation is simple. At the top of 
each panel are three grommeted holes 
that slip over L-hooks screwed into 
the window frames. These hooks sup- 


port the weight of the quilt as you un- 
roll it down the window, smoothing it 
against strips of Velcro hook-and-loop 
fastener you apply to the frames. ATC 
supplies these peel-and-stick strips in 
either white or dark brown. 

Properly installed, these quilts in- 
crease the R-value of double-glazing 
to 5.88, ATC claims, saving up to 63 
percent of heat loss through glass. 

The tightly sealed quilts create a 
dead air space between themselves 
and the glazing—a space that stays so 
cold it’s vital to keep moist room air 
from leaking into it and condensing on 
the glass. That’s why the vapor barri- 
er is in the sandwich, 

On winter days you manually roll 
up each blanket and hook the three 
attached straps around the roll and 
onto the L-hooks. If you prefer not to 

Continued 


% form condensation, and return to the 
f £ room cooled (top sketches. During 


UNSEALED WINDOW 
COVERING 


SEALED WINDOW 
COVERING 


In summer, the rolled panel quilts can 
be detached for storage (left), leaving 
only the Velcro-hook-and-loop-fastener 
strips mounted on the window frames. 
(Roll at far left travels with the sliding 
door on which it's hung. Roll at right 
in photo must be removed before cen- 
tral slider can travel. Angled panels on 
beam between upper and lower win- 
dows are plug-in radiant heaters. These 
too are removable for summer storage.) 
In winter all exposed glass is blanketed 
from indoor heat (inset photo). On door 
panels the quilt is pushed behind the 
handle for a snug seal. Quilts aren't 
practical for the inaccessible upper- 
story windows, so lightweight pleated 
shades are mounted here, raised and 
lowered through openings to the up- 
stairs bedrooms (photo below). 
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Any interior window covering will help 


ges! condenüca and radiant heat loss OUTSIDE INSIDE OUTSIDE INSIDE 
£ But unless it's sealed to the window 

frame at all edges, air passing behind 

the cover will wash against the glass, WINTER SUMMER 


IN SUMMER 
TOP SEAL IS 
MORE 
IMPORTANT 
INTERIOR 


WINDOW 
INSULATION 


heating seasons it's 
most important to 
maintain the seal at 
the sill, so cold air 
is trapped behind 
the blanket (center 
sketches). During 
cooling seasons the 
top seal is most ef- 
fective at keeping 
sun-warmed air 
out of the living 
space. The honey- 
| comb air pockets 
% on a pleated shade 
(bottom sketch) 
; serve as an insulat- 
ing barrier between 
warm and cool air. 
The shade will be 
more effective if the 
sides run in a track 
and the bottom rail 
anchors to the sill. 
But because the head rail sets snug to 
the ceiling (or top window frame), the 
summer leak of hot air will be slight. 


INTERIOR 

WINDOW 

INSULATION 
WARM AIR. 


TRAPPED AT TOP 


IN WINTER 
BOTTOM SEAL 
IS MORE 
IMPORTANT 


OUTSIDE INSIDE OUTSIDE INSIDE 


ILLUSTRATIONS BY MARIO FERRO 


TIP HEADRAIL INTO 
BRACKETS 


WHEN HEADRAIL SNAPS INTO BRACKET, 
IT SNUGS AGAINST CEILING OR WINDOW FRAME 


MOUNTING BRACKET 
а» > ac 
DEAD-AIR SPACES FORM: 


WITH SCREW INTO CEILING 
INSULATING BLANKET 


HOLDING 
SCREW 


Photo at bottom left shows 
Panel Quilt in the colors cho- 
sen for this project: Caramel, 
Apricot, and Coffee. Samples 
are bonded in traditional As- 
pen pattern, not Newport de- 
sign used in the project. 
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Blanket winter WINdOWS Continued — ee 


leave the rolls in place at the top of 
each window, just detach them for 
storage elsewhere until nighttime. 

All this manual rolling and unroll- 
ing was, of course, impossible for the 
higher windows. So, to cover this glaz- 
ing at night, I went to the hottest win- 
dow treatment around today: Duette 
pleated shades. When the Hunter 
Douglas Window Fashions Division 
developed this honeycomb shade 
three years ago, the company knew it 
had something unique. The fabric has 
a thermal efficiency of nearly R-4, a 


performance far superior to other 
pleated shades where each air cham- 
ber is punctured to run the cords 
through. Duette’s draw cord is con- 
cealed within the shade—which 
makes for better appearance as well 
as leakproof air chambers. 

Duette is a nonwoven polyester fab- 
ric designed for easy cleaning. The 
Hunter Douglas mounting system is 
even simpler than the one for Panel 
Quilt. It consists of molded plastic 
brackets that screw to the top window 
frame or (as in my case) to the ceil- 


BADLY RUSTED? 


SAVE IT WITH 
NEUTRA RUST! 


Neutra Rust is an amazing new 
RUST CONVERTER that pene- 
trates rust and converts it to a 
rust resistant paintable surface. 
No priming necessary. 
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GED NEW YORK BRONZE POWDER CO., INC. 
For Mail Orders Call: 1-800-221-6545 
For further information about NEUTRA RUST, write to: 
Jeff Morrison, VP Marketing, New York Bronze Powder Co., Inc. 
481 Doremus Ave., Newark, NJ 07105 
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ing—one screw per bracket. The met- 
al housing of the shade mechanism 
then clips into the brackets and is 
locked in place by tightening a hold- 
ing screw in each. With a housing as 
long as mine, that is not as simple as it 
may sound, however. Hunter Douglas 
should rethink its brackets—at least 
making the holding screw so it would 
be more accessible. 

Neither of these insulating systems 
comes cheap because both must be 
custom-made for large windows. Fig- 
uring strictly on the basis of fuel sav- 
ings, you might hesitate to invest. 
Payback won't be quick. 

A winter's monitoring 

I made my installations in a week- 
end house where heating conditions 
(using radiant electric heat) remain 
stable throughout the winter season 
because the house is rarely used. 
Thermostats are set at 40 degrees F 
while the house is closed; during win- 
ter weekend visits (one or two per 
month) they're upped to 68 degrees. So 
comparative figures from monthly 
utility bills are valid here, unlike such 
figures for homes subjected to many 
variables of daily family life. 

Let's compare two comparable win- 
ters with similar degree-day records: 
1986 (with no interior covering on my 
upper windows and only loosely hung 
drapes on the lower ones) and 1988 (af- 
ter both quilts and pleated shades had 
been installed as shown). Kilowatt- 
hour usage for the four winter months 
(the previous December through 
March) totaled 9,214 in 1986 and 
8,407 in 1988. That's a saving of 800 
kilowatt-hours. At my local rate of 8.7 
cents per kilowatt-hour, that amounts 
to about $70 saved on a winter's heat- 
ing bills. 

My house uses costly radiant elec- 
tric heat; your dollar savings might be 
less dramatic. Even so, another test— 
after you've made your installation in 
a room with lots of glazing—will con- 
vince you you've gone the right route. 
Just settle in near the blanketed win- 
dows of a winter room with a crack- 
ling fire on the hearth, and recall 
what that room was like before you 
insulated the glass. That side of you 
toward the fireplace or wood stove 
may have stayed toasty, but the side 
toward the windows was chilled all 
evening, driving you toward a tight 
huddle around the fire. No more. The 
entire room has now been restored to 
you as comfortable living space. 


Panel Quilt is made by Appropriate Technology Corp., Box 
975, Brattleboro VT 05301. Total cost for the five large quilts 
shown would be about $900. Duette pleated fabric is made 
by Hunter Douglas Window Fashions Div., 601 Alter St., 
Broomfield CO 80020, and is assembled into shades by 
various fabricators. Prices vary, but the two large units shown 
would total $1,000 to $1,200. 


Energy Q&A 


By JAN F. KREIDER 


Sun cooker 


I spend all of my summer weekends at 
my cottage north of Toronto. Because I 
support the use of pollution-free ener- 
gy sources, Га like to use a solar cook- 
er there. Any information on where I 
can get one? 
Nikos Tsekas 
Toronto, Ontario, Canada 


Solar cookers are available from 
sources around the world and have 
been used successfully for more than 
30 years. However, the problem with 
nearly all designs is that they rely on 
the solar radiation that directly hits 
the solar collector. Only the beam por- 
tion of solar radiation—radiation that 
arrives little changed in direction as it 
travels between the sun and Earth— 
can be focused. Diffuse radiation—so- 
lar radiation that does not come direct- 
ly from the sun, but from the rest of the 
sky—cannot be focused. Unfortunate- 
ly, Ontario is not blessed with abun- 
dant and consistent beam radiation. 
Therefore, solar cookers will not per- 
form well in your area. 


Cool lighting 
I have excessive cold-air infiltration 
through recessed lighting fixtures in 
the ceiling of my home. What is the 
most effective method to minimize 
this problem? I understand that a 
tight, insulated cap will overheat the 
fixture. 
V. Cherni 
Brandford, Conn. 


First, I must reiterate your last sen- 
tence: Nearly all recessed light fix- 
tures will overheat if insulated. This 
must be avoided. However, as long as 
adequate heat is allowed to escape 
from the top of the fixture by radiation 
and convection, it may not be necessary 
to have air freely flowing to or from 
your living space to the attic or soffit 
vent. Check with the fixture manufac- 
turer, or if it is unknoun, check with 
an electrical contractor for an appro- 
priate insulation method. 


Scaly tanks 


Some years ago I saw a product for 
cleaning scale from a water heater. 
The instructions were simple: Drain 
the heater, add the product, then refill 


and turn on the heat. After the solu- 
tion "cooked," it was drained and | 
flushed out. Are these products still 
available? 
Ken A. Ladd | 
Minneapolis, Minn. | 


These products are available, but must | 
be used with care. They are not meant 
for every tank. I suggest that you call 
your local water-heating contractor af- 
ter examining the tag on your heater. 
Tell him the manufacturer and model 
number and he will be able to advise | 
you on the proper chemical to use. | 

I also advise that water-heater tanks 
be drained once or twice per year to | 
reduce the buildup of scale. Scale re- | 
duces the efficiency of the heat ex- | 
changer in both electric and gas-fired 
units. 


Mobile-home energy savings | 


Older mobile homes have the reputa- 
tion, deserved or not, of being the least 
energy efficient of all residential 
buildings. Most of the manufacturers 
offer well-designed, energy-conserv- 
ing packages for new mobile homes. 
But how do you reduce your heating 
bill if you live in an older model? 

The National Center for Appropri- 
ate Technology has prepared an excel- 
lent book on this topic as part of a 
project for the Bonneville Power Ad- 
ministration and the U.S. Depart- 
ment of Energy. Mobile Home Weath- 
erization is the best how-to book that I 
have seen with energy-saving ideas 
for mobile homes. It features clear 
drawings and photographs illustrat- 
ing how to insulate floors, roofs, and 
walls. Foundation construction, heat- 
ing-system design, and window-heat- 
loss control are just a few of the topics 
that are covered completely in this 55- | 
page book. For a copy, send $6 to the 
center at 3040 Continental Dr., Box 
3838, Butte, Mont. 59702 (attention: 
Diane Smith). 


In retrospect 


Iam presently re-siding my 27-year- 
old Pennsylvania home with vinyl sid- 
ing. Because the black fiber board un- 
derneath the old siding needed 
strengthening, I covered it with ply- 
wood. On top of the plywood, I placed | 
tar paper and Tyvek vapor barrier. 
Later I was told that this arrange- | 
Continued 


At Armstrong, we've been 


building toughness into our 
tires for over 75 years. 

Like our Five Star premium 
radial. With a road gripping 
all-season tread, an aramid- 
over-steel Durafold ™ belting 
system and our best 50,000 
mile limited warranty.* 

See your local Armstrong 
dealer today for the tires built 
tough as a rhino. 


* For complete details contact your 
Armstrong dealer. 
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Energy Q & A 


Continued 


ment might cause moisture problems. 
Is this correct? 
Name withheld, Langhorne, Pa. 


Although this answer is too late to do 
you any good, perhaps others can bene- 
fit. In your climate you may have win- 
ter moisture problems for the following 
reason: Moisture produced by cooking, 
bathing, and other activities will mi- 
grate from within the building to the 
exterior because of lower outdoor hu- 
midity in winter. However, at some 
point between the interior and exterior 
of the insulation, the temperature will 
drop below the dew point and the mois- 
ture will condense. On cold days the 
condensation could freeze and damage 
the walls. If you have a vapor barrier, 
or if sufficient openings exist in your 
new tar paper, the problem may not be 
too severe. Watch the walls this winter. 
Look through wall outlets and switch- 
box or other openings and check the 
insulation to see how serious the prob- 
lem is. 


Louver loyalties 


My heating contractor suggested that 
I buy wall registers with straight lou- 
vers that can be tilted for my forced- 
air heating system. He said that these 
are preferred to those with curved lou- 
vers that have a large single shut-off 
located at the back. I would appreciate 
knowing your thoughts on the matter. 
Mrs. Orville Hargens, Holstein, Iowa 


Both outlet designs supply about the 
same amount of heat; the difference is 
in controllability. I happen to prefer 
outlets that have a shut-off that’s sepa- 
rate from the louvers. That way you 
can still keep the heat on the floor 
where it belongs while controlling the 
airflow separately. 


DIY solar cell 


Many readers have written for a copy 
of the PoPuLAR Science Craftsman’s 
Encyclopedia, which contains an arti- 
cle on a do-it-yourself solar cell. Un- 
fortunately, this book is out of print. 
However, if you send me a stamped, 
self-addressed envelope, I will send 
you a copy of the article. The device 
described demonstrates the photovol- 
taic effect, but won't really produce 
an efficient, modern solar cell. 


Jan F. Kreider is a consulting engineer specializing in the 
design and economic analysis of energy-conservation systems. 
He is the author of several books on solar technology and а 
lecturer at the University of Colorado. Every other month he 
answers Selected questions from readers about energy con- 
servation ar home heating and cooling. Send yours to Energy 
Questions, Poputar Science, 380 Madison Ave., New Үс 
N.Y. 10017. Queries can't be answered by mail 


“бау, Smokey—”’ 


Aclinic on cars by Smokey Yunick, America’s most famous mechanic 


Turbo-diesel’s hot oil 
Thave a 1986 Ford F-350 pickup with 
a 6.9-liter diesel engine in which I had 
a turbocharger system installed. Part 
of the instrumentation included a 
gauge for displaying engine oil tem- 
perature as measured in the oil pan. 
My problem is one of understanding 
the significance of oil temperature. 
When pulling my 30-foot vacation 
trailer at cruising speed on level 
ground, the oil temperature settles in 
at about 230 degrees F. But when go- 
ing up steep grades, the temperature 
can quickly climb to 250 degrees plus. 
Do I need an oil cooler? 

James Sholes, Santa Fe, N.M. 


When oil gets too hot, it forms coke, 
and some of the additives are lost. 
Therefore the oil’s ability to lubricate 
goes down. Mineral-base oils are still 
fine at a 280-degree-F temperature at 
the engine bearings. It’s hotter by some 
20 to 30 degrees in the engine bearings 
than in the sump, so up to 250 to 260 
degrees in the oil pan is OK. If your 
gauge reads hotter, think about an oil 
cooler, Synthetic oils can stand more 
heat before getting into trouble. How 
much? All are different: Check the 
flash-point specifications from each 
maker. You’re better off installing an 
oil cooler, keeping the oil, say, between 
220 and 230 degrees. As a rule, it takes 
a cooler to hold oil in the ballpark tem- 
peratures with a 30-foot trailer, espe- 
cially when driving up mountains and 
hustling along on the highway. 


Fouled plugs again 


Two years ago I bought a 1977 Chrys- 
ler Newport (400-cubic-inch lean- 
burn V8 engine with a four-barrel car- 
buretor) with 60,000 miles on it. The 
carran well until last February, when 
the engine started to miss. At that 
time the car had 73,000 miles on it. It 
had been some time since I had in- 
stalled new spark plugs, and the plugs 
looked fouled, so I installed a new set. 
The problem went away. Approxi- 
mately 500 miles later the engine 
started to miss again. The problem 
again was fouled plugs. This time I 
installed plugs that were one range 
hotter, along with a new set of plug 
wires. Two hundred miles later the 
miss was back. The next time it hap- 
pened I showed my neighbor the 


plugs. He suggested the carburetor 
was set too rich. He put his tachome- 
ter on the engine and started adjust- 
ingthe carburetor. The mixture screw 
was six complete turns out! He adjust- 
ed it to between three and four turns. 
The car ran fine for approximately 
400 miles, when the problem again 
was fouled plugs. I don't want to drive 
another 300 to 500 miles only to have 
to clean or replace the plugs. 

Larry Junker, Winfield, Kan. 


Start with a check to see if you have an 
engine in basically good condition. 
Check for cylinder leakage. If you find 
cylinders that leak over 30 percent, 
you've got trouble. If you find one or 
more cylinders leaking 50 percent, you 
first have to fix the cause: bad rings, 
valves, or a gasket problem. Odds are 
your problem is oil getting past the 
rings, going down the valve guides, 
leaking at the intake manifold gasket, 
or oil getting into the intake runner. 
My guess is you have been finding the 
plugs wet every time the engine is 
missing. It's true that an over-rich fuel 
mixture can foul plugs, but when the 
mixture is over-lean, plugs burn up. 
Check all items referring to the com- 
bustion chamber and oil control. 


Automatic tow 
I recently read an article about a 
small pickup truck with a tow-load ca- 
pability of approximately 7,000 
pounds with a manual transmission. I 
was always under the impression that 
an automatic transmission, because of 
its smoothness of operation and built- 
in torque converter, was the best for 
towing. Please explain. 
Melvin A. Stykel 
German Valley, Ill. 


The components in a truck—engine, 
frame, front and rear axles, wheels, 
transmission, tires, springs, and 
shocks—are rated by GCW (gross car- 
go weight, or what the truck can safely 
carry) and GVW (gross vehicle weight, 
or the truck's maximum total weight). 
By ordering options for a given model, 
you can increase its load capacity to a 
point. This description of ratings is a 
dealer-information buying aid. Trans- 
mission, manual or automatic, is up to 
customer preference, rather than being 
an engineering statement of good or 
bad. For example, most highway trac- 

Continued 


Whether driving on or off the 
road, you want tires that can 
really take the punishment. 

Like our Norseman All 
Season. With a road gripping 
tread, a patented Tredloce 
belting system of woven 
aramid, and a 40,000 mile 
warranty.* 

See your local Armstrong 
dealer today for the tires built 
tough as a rhino. 


* For complete details contact your 
Armstrong dealer. 
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WORLD’S SMALLEST: 
WEATHER STATION 


THE AMAZING WEATHER COMPUTER THAT 
YOU CAN HOLD IN THE PALM OF YOUR HAND. 


DIGITAR's new TWR-3 Micro Weather Station includes 
а computer, precision wind vane and speed sensor with 
mounting hardware, and 40 feet of cable. For only 
$159.95. With the optional, automatic-emptying RG-2 
Rain Collector ($49.95) you can even monitor rainfall! 
* WIND SPEED + RAINFALL (Optional) 
* WIND DIRECTION * TIME OF DAY 
+ WIND CHILL * AUTO. SCAN 
*WIND GUST RECORD е METRIC/ STANDARD 
* TEMPERATURE * NICAD READY 
* HULOWTEMP RECORD • ONE YEAR WARRANTY 
MAGNAPHASE INDUSTRIES, INC. 
1802 PIKE STREET N.W. 
MADEINUSA. "AUBURN, WA 98001 M/C& VISA 
ORDERS ONLY: 800-322-1502 
INFORMATION: 206-735-0374 FAX: 206-735-9044 


@ Times Mirror 
M Magazines 

Effective APRIL 1, 1981 MES MERION GAZES ЫС: 
Еее ІА! 


from authorized suppliers other than NEUE S MIRROR 
MAGAZINES, INC. (either directly or through Select 
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POPULAR SCIENCE (156) 
OUTDOORLIFE GUIDES (256) 


З. The retailer must agree to maintain full-cover displays 
of the titles selected in a highly visible high traffic area dur- 
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TIMES MIRROR MAGAZINES, INC. 
380 Madison Avenue 
New York, New York 10017 
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Train 
FAST 


at Home! 


If you enjoy fixing things, you're a “natural”! 
to make hundreds of EXTRA DOLLARS а 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there’s 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're "in business" ready to make $10 to $26.00 
an hour a few days after you begin Foley- 
Belsaws shortcut training. Easy illustrated les- 
sons complete with ALL praclice equipment 


€ ALL TOOLS YOURS TO KEEP 

€ KEY MACHINE YOURS TO KEEP 
€ EXPERT PERSONAL ASSISTANCE 

H BUSINESS-BUILDING HELP 


THIS DO-ALL PRO 


KEY MACHINE YOURS 
а Т П 
f. TO КЕЕ KEEP! 


"Can add 550 
to $100 a week 


to your in- 
come... and 


AM doesn't cost 
you a penny 
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badly handicapped, but 


м i'm a 
QS a Locksmith, thanks to 


r training. 
Work is fascinating, M f сап 


do it anybody сап 
Glen John: 


Zip 


pud Жин шин DD 


"War injuries left me 
a financial success 


Besides, the 


son, Larned, Kan. 


Make Up to $26.00 an Hour — even while learning! 


BeaLOCKSMITH! 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 


MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time —or in your own full-time 
business. Ideal for retirement—good jobs, too. 


FOLE¥BELSAW INSTITUTE 


6301 Equitable Re Dept, psa 
Kansas 


N. Hunt, Wilmington, ral 1 make $50 а 
week extra.” 


R. Davis, St. Louis, Мо.-“1 cleared $110 last 
Saturday." 


Ed Boyle, Pittsburgh, Pa.—"'My business going 
at top speed. I'm moving to bigger quarter 
| — MAILTHIS COUPON e NO SALESMAN WILL CALL | THIS COUPON 


N WILL CALL 
FOLEY-BELSAW INSTITUTE 
бәл EQUITABLE: i Doni. 11548 


KANSAS CITY, M e Е 


Rush FREE i Ns to your Future.” 


NO SALESN 


Name. 
Address 
City. 


State. 


Zip. 


“Say, Smokey—” 


Continued 


tor-trailers have manual transmis- 
sions, but most cement mixers have 
automatics. For trailer towing either is 
good. An automatic is easier to drive, 
but is more expensive. 


Unsteady under pressure 


I have a 1982 Chevrolet S-10 pickup 
truck with a 1.9-liter L4 gas engine 
that now has about 40,000 miles on it. 
When I first start it, the oil-pressure 
gauge shows full pressure, 60 psi. On 
my three-mile drive to and from work, 
the pressure stays on the high side, 
between 30 and 60 psi. If I drive 15 or 
20 miles, the pressure drops off to just 
under 30 psi, but never seems to get 
much lower than this. The truck has 
never used oil and is always near the 
full mark when I check the dipstick. 
What causes the oil pressure to drop 
off so much, and is it dangerous? 
Robin Brown, Louisiana, Mo. 


You have a problem. Oil pressure is 
regulated by the oil-pressure relief sys- 
tem and should run about the same 
year-round when the engine is 
warmed up. It should be about 10 psi 
for every 1,000 rpm you are turning. 
You have too much variance in oil 
pressure cold to hot, and oil pressure is 
a little low when the engine is hot. 
First, install a temporary positive 
reading mechanical oil gauge to cross 
check your truck's gauge. Second, al- 
ways use the correct General Motors oil 
füter. If this doesn't steady things, you 
are going to have to check the oil-pump 
screen to see if it is dirty and clogged, 
and then check the engine bearings. 


Finicky Ford 


Ihave a 1986 Escort with a five-speed 
transmission and air conditioning. 
Since its delivery in November 1985, 
the car stalls the first time I stop after 
start-up, no matter how warm it is 
outside. When restarting it warm, it 
operates fine. I have been back to the 
original Ford dealer three times and 
twice to another Ford dealer. Is there 
anything I can do? 

B. A. De Vita, Fishkill, NY 


Keep changing dealers until you find 
one who knows his product or an inde- 
pendent who has the right equipment 
and training. On a cold-start drive-off, 
your engine is running lean. Anything 
else I add would be a guess. 


Got a car problem? Send it to "Say, Smokey—," Роғшля 
Science, 380 Madison Ave., New York, N.Y. 10017. All letters 
are read, and those of widest interest are answered in this 
column. Dueto the large volume of mail, Smokey cannot reply 
to letters not selected for publication. 


Science Has Finally 
Counterfeited A 
Perfect Diamond! 


Many Jewelers and 
Pawnbrokers Fooled—It Cuts Glass! 


In “Diamond World,” author David Koskoff 
states, " . . . it fooled most of the members of 
the famous New York Diamond Dealers Club 
when it was introduced.” 

Pawnbrokers and jewelers have lost thou- 
sands of dollars buying these beautiful jewels 
thinking they were mined diamonds. If a jew- 
eler must perform tests to tell whether it is a Van 
Pler Simulated Diamond ora mined diamond, 
then neither you or any of your friends will be 
able to tell the difference. 


ABC’s 20/20 News Team Fools 
New York Diamond Mart Experts 


The reporters took a $50,000 perfect, 
mined diamond ring and an equally fancy Van 
Pler-type simulated diamond ring to the 
famous New York 47th Street Diamond Mart. 

The gems were so perfect that the expert 
there claimed they were both counterfeit. How 
foolish they must have felt when they saw the 
show. 


Top Economist Says 
Consumers Would Be Foolish 
to Buy a Mined Diamond Now! 


A respected authority on investments in 
diamonds, gold, silver, coins and other 
precious gemstones (called “hard money”), 
JC. Revel, stated recently, "If you are buying 
asmall, mined diamond—less than two carats 
—and pe itto appreciate in value, you are 
going to be disappointed." 


The reasons the economist pointed out 
were; one, the resale for used diamonds is very 
small; two, if you sell to a jeweler or other 
dealers, they will pay only about 30% of the 
current retail value; and third, the new Van Pler 
Simulated Diamond is visually equal, if not 
superior, at a fraction of the inflated cost of 
mined diamonds. 


“It doesn't make any economic sense for the 
average person to waste hard-earned dollars on 
a high ре mined diamond when less than 
1% will ever resell the stone,” Revel said (J.C. 
Revel is listed as a top authority in a recent 
edition of “WHO'S WHO IN HARD MONEY 
ECONOMICS") 


A February 3rd, 1986 Wall Street Journal 
article stated that the value of investment grade 
diamonds have dropped an incredible 85% 
since 1980. 


Now you can have jewelry that will truly 
impress everyone you meet. Imagine a new 
wedding ring with a big, dazzling Van Pler, or 
a glittering pinky ring fora man. Or why not en- 
joy the pleasure of wearing diamond earrings, 
bracelets or necklaces and no one will know 
the difference. 


And think of what great gifts Van Pler 
Simulated Diamonds will make. Remember, 


even jewelers and pawnbrokers can't tell the 
difference without testing. 


$25 a Carat for This Sale Only— 
Selling in Europe for $100 


As a giant promotional cam] 
duce the incredible, new Van 
Diamond, only the first 5,000 people in each 
state will be allowed to buy these beautiful 
jewels ata sensational low price of $25 a carat 
on a first-come, first-served basis. 

The counterfeits were introduced in Europe 
the same way with tremendous success. Now 
they regularly retail there at what is equivalent 
to about $100 U.S. dollars a carat. 


ign to intro- 
ler Simulated 


Limit Per Customer — No Orders 
Accepted From Jewelers! 


There is a limit of two Van Pler Simulated 
Diamonds per order unless the order is post- 
marked before Dec 31, 1988. Orders post- 
marked before then may request a maximum 
of 7 jewels. 

Since this is a promotional campaign to in- 
troduce the Van Pler Simulated Diamond to the 
nation at a very low price, no orders from 
jewelers or department stores will be accepted. 


New York Magazine Says, More 
Beautiful than Mined Diamonds! 


Anyone who sees this new jewel is as- 
tounded at its beauty and brilliance. In fact, 
New York Magazine went further in a recent 
article stating, “. . . it looks even better than 
the average 1-carat mined diamond equivalent 
which sells for about 54,000.” 


Expected to be 
Hottest Gift of the Year! 


Aspokesman for the company indicated in 
an interview last week that due to the tremen- 
dous acceptance of these jewels in Europe, 
Americans can expect to respond even more 
enthusiastically. “I believe everyone has felt 
how wonderful it would be to give someone you 
love a beautiful jewel.” 


More Indestructible Than Mined 
Diamonds — Lifetime Warranty 


The Van Pler is not as brittle as a mined 
diamond andis resistant to shattering because 
it was created at the incredible temperature of 
over 5,000 degrees Fahrenheit. The hardest 
steel melts at only 2,786 degrees F. 

The Van Pler Simulated Diamond will last 
many, many lifetimes without any worries. In 
fact, you will receive Lifetime Warranty against 
any defects. 


THE 22, 2%, DIAMOND" 


Scientists created the Van Pler from an exotic mineral dust which is 
melted at an astonishing 5,000 degrees F to produce this dazzling 
diamond copy. The problem that held back the development of the Van Pler 
for many years was no furnace liner could withstand the tremendous 
heat. Finally a young scientist got the idea to line the furnace with 
contaminated Van Pler Jewels made in previous attempts. Imagine, a 
furnace lined with jewels. It worked, and now you can have a flawless 
Van Рег Simulated Diaméhd. It is cut with 57 facets and polished the 
same as a mined diamond with the same equipment. 


Postdate Your Check for 30 Days— 
Free Inspection In Your Home! 


Weare so certain that you'll be very pleased 
with a Van Pler Simulated Diamond that we will 
let you examine them in your home without 
risking a dollar. If for any reason you don't like 
the Van Pler, just mail it back to us within 30 
days and we will return your postdated check 
uncashed. 

Imagine how exciting it will be to show off 
your new jewel to your friends. And remember 
it is Warranteed for a lifetime in writing. 


For quicker service, use any major credit 
card and call Toll-free 1-800-237-8104 
except in California, call 1-800-237-7551. 
Ask for Operator No. 701. 

Hours: 7 a.m. to 5 p.m. Pacific Coast 
Time, Monday through Saturday. 


Shipped in 4 Working Days by First 
Class Mail or United Parcel Service 


VALID THRU DEC. 31, 1988 


Wan 9% 9 азат 


325 5. Robertson Blvd. Beverly Hilis, СА 90211-3602 
Please rush the Van Pler Simulated Diamonds I've chosen 
below for а FREE 30 Day Inspection. They are guaranteed to 
be flawless, to be the same size as a mined diamond of the 
‘equivalent weight and look exactly like, if not better than, a 


‘mined diamond. 

Itis also guaranteed never to get cloudy, discolor or lose its 
brilliance for a lifetime. 

Åf reum the ewe within 30 days you wil immedately 
return my postdated check or credit my charge card, Satistac: 
tion Guaranteed 


——4 Carat Van Plers at 
Darty (Reg. Round Cut) $100 each= _____ 


—— 3 Carat Van Plers at 
aw (Reg. Round Cut) $75 each 


—— 2 Carat Van Plers at 
we (Reg. Round Cut) $50 each= — 


—— 1 Carat Van Plers at 
owey (Вед. Round Cut) $25 each 


— Ve Carat Van Plers at 
em (Reg. Round Cut) $15 each= 


Subtotal 
CA Residents add 61/2% tax 
SHIPPING & HANDLING _ $2.00 _ 
T Check or Money Order Enclosed TOTAL — 


Bili my Credit Card: O Visa O Discover 
C Ат Express C Diners/Carte Blanche C) Mastercard 
Card No. 


Expiration Date 


Name: 
Mii .—————— es 
|o ————— 
State: 


Plane-saving parachute (Continued from page 88) mamm 


hang weightless at the end of our straps. 
Then gravity reclaims the plane with 
a vengeance. The Cessna swings back 
viciously at first, only to start stabiliz- 
ing on the second swing. After a few 
more seconds, the oscillations stop and 
we hang below a lovely blue-and-white- 
checkered canopy, descending at a rate 
no greater than that associated with a 
bad landing. 

Today BRS has completed develop- 
ment of a production-model parachute 
recovery system for private aircraft — 
the GARD (general aviation recovery 
device), the system I was testing. If 
the Federal Aviation Administration 
(FAA) approves the device, it could be 
on the market next year. None of the 
developmental problems was solved 
overnight; it took years for BRS engi- 
neers as well as researchers at sev- 
eral consulting companies such as 
Free Flight Enterprises and Vertigo 
Inc. (a chute maker and an aviation 
systems engineering firm, respec- 
tively, both in Lake Elsinore, Calif.) 
to achieve today's technology. 

"The most interesting part of the de- 
velopment was the work on the para- 
chute designs themselves," notes BRS 
president Boris Popov as he shows me 
an array of prototype parachute de- 
signs at the company's South St. Paul, 
Minn., headquarters. “We originally 
thought that we knew all we needed 
to know about the chutes—but then 
we learned otherwise." 


Rip-stop nylon 


First, it was obvious that parachute 
canopy design and construction had 
to change radically to handle the tre- 
mendous loads imposed by the speed 
and weight of private aircraft, Popov 
says. Engineers selected “zero-poro- 
sity” chute fabrics of special rip-stop 
nylon that are strong but lightweight, 
he explains, pointing out stacked rolls 
of bright-colored cloth. The close-knit 
weave of these formerly exotic mate- 
rials, Popov says, allows little air dif- 
fusion, making for a more-efficient 
canopy that descends more slowly. 

But it wasn't enough to make the 
canopy strong enough to carry the 
weight of a fully laden aircraft. The 
parachute also had to deploy and open 
in a controlled, gradual manner so 
that no element of the system would 
be overstressed. “An orderly deploy- 
ment is crucial to minimize the chance 
of a malfunction and to prolong the 
opening sequence," Popov explains. 
Extensive study by parachute engi- 
neers using computer-aided design 
systems and repeated instrumented 
tests that revealed the precise forces 
imposed during deployment led to the 
adoption of a mechanically activated 
solid-fuel rocket that draws the canopy 
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out to full extension before it opens, 
preserving the necessary sequential 
deployment. 

The research also led to the devel- 
opment of a “semi-spherical,” or flat- 
tened-top hemispherical,canopy that 
opens relatively slowly—in about two 
seconds. BRS staffer Dan Johnson ex- 
plains: "The semi-spherical canopy is 
something of an airspeed sensor. It 
simply won't open completely until the 
speed has lessened to a safe range. The 
upper part mushrooms out first to act 
like a drogue. When everything slows 
down sufficiently, the chute opens fully, 
like an umbrella. This helps eliminate 
the need for a complicated reefing 
system—a device that holds the can- 
opy partially closed until the speed 
slows enough." 

Once deployed, early canopy designs 
exhibited an annoying and dangerous 
tendency to swing from side to side. 
John Dunham of 2nd Chantz says that. 
these oscillations increase the descent 
rate as large volumes of air spill out 


ut the en- 
gine, press a prominent 
red button on the instru- 
ment panel, and hold on 


for dear life 3 y 


of the canopy on each swing. They can 
also cause serious damage on ground 
contact, especially if the airplane hits 
the ground during a downward swing. 
BRS engineers put vents in the can- 
opy to control the exit.of air. The re- 
sulting steady stream of escaping air 
tends to dampen the oscillations by 
reducing the volume of air available 
for spillage “over the side.” 

The next step was to make the sys- 
tem light and small enough to install 
without the need for costly airframe 
modifications. The lightweight chute 
fabric went a long way toward allevi- 
ating this concern, but more than that 
was required. 

Preparing these special canopies is 
not a simple matter of stuffing it into 
a bag and zipping it up. The canopy 
must be baked and pressure-packed to 
reduce its weight and volume and to 
protect it from mildew and fungus dur- 


ing long-term storage. After careful 
rigging and folding, the canopy is in- 
serted into a 15-by-10-by-6-inch bag 
and then vacuum-packed. The result- 
ing package weighs about 27 pounds. 
The bag is then placed carefully into 
a container along with its parachute 
lines, attachment bridle, and a com- 
pact, highly reliable booster rocket. 
The entire system is then installed 
near a plane’s center of gravity and 
inside the roof liner. 

The production version of the GARD 
parachute system for the Cessna 150 
(one of many models to come) will 
weigh about 25 pounds and be able to 
safely land a 1,700-pound payload 
after deployment at speeds in excess 
of 150 mph. BRS engineers expect that 
it will take less than ten hours to in- 
stall the system and cost from $3,000 
to $3,500. 

“Surprisingly, safety equipment like 
this isn't the easiest thing in the world 
to sell to pilots,” says FAA-designated 
aviation equipment certification spe- 
cialist Peter Friedman. “But pilots 
flying single airplanes at night or in 
instrument conditions are going to 
have to take a look at it.... I cer- 
tainly will. It will be interesting to 
see what happens when a few of these 
units actually are used—business 
could be quite good.” 

First things first: Take a deep breath. 
Then look out to inspect the rigging 
and the chute, prepare the cutaway de- 
vice, check the altitude, and start the 
descent timer. It's gratifying to note that 
the vertical-speed indicator shows a lit- 
tle under 1,200 feet per minute—a safe 
descent rate—although we're suspended 
at our full certificated gross weight of 
1,500 pounds. 

Seconds tick by, altitude slips by, and 
the only sounds we hear are the occa- 
sional bark of the radio and the rush 
of wind flowing by at 20 feet per sec- 
ond. Finally, satisfied with the test, we 
prepare to release the canopy. This step 
eliminates the possibility of landing- 
gear damage on impact—this old bird 
has quite a few more tests to endure 
before it retires. 

At 2,000 feet, I pull the three ring 
canopy release and the bottom drops 
out from under us. Oddly, this is the 
only near "radical" maneuver of the 
flight. But in no time at all, the en- 
gine's been restarted, and we regain 
flying control. Douris and I cruise back 
to the dusty dirt strip at Lake Elsinore, 
Calif., and start our approach. As our 
wheels crunch down on the gravel, we 
see the blue and white canopy drifting 
earthward off in the distance. 

Maybe someday, ГЇЇ be relieved to 
see both plane and chute reach the 
ground as one, perhaps saving my life. 
Maybe, but I hope not. us 


Fogbusters 
l 
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in the chamber," Fukuta says, ^we can 
allow the ice crystals to grow natu- 
rally while keeping them suspended 
in the air for their entire half-hour 
growth period." 

Each winter, as Fukuta continued 
research in other areas, he noticed the 
stagnant fog in Salt Lake City. In 1985 
he conceived a plan to rid entire city- 
wide mountain-valley areas of their 
supercooled fog. Liquid propane 
wouldn't work because too many 
ground generators would be needed. 
Propane is too combustible to spray 
from the air. The awkwardness of han- 
dling and other problems with dry ice 
ruled it out too. Fukuta decided to try 
airborne spraying with liquid СО». 

But when the time came in late 
1987 to test his large-scale seeding 
idea, other problems arose. “The first 
few times we went out to seed,” Rich- 
ardson says, “either we couldn't find 
any fog or else the fogs we did find 
were unsuitable for seeding.” 


Aircraft vandalisms 


Another controversy developed. Be- 
cause lucrative contracts awarded to 
dry-ice seeders might be jeopardized, 
some didn't want the professor to suc- 
ceed. “Early one morning I discovered 
that the aircraft we used on the sec- 
ond flight, a twin-engine Seneca, had 
been vandalized,” says pilot Webb. “A 
window was smashed and a toolbox 
stolen." 

But on Jan. 28, 1988, the fogbusters’ 
second experiment proved an impres- 
sive success. “It was grander than the 
first,” Richardson says. “We opened up 
a giant hole four by five miles square 
in less than twenty minutes.” 

Since the successful experiments, 
Fukuta and Richardson are confident 
the seeding plan will work on a larger 
scale. “We can clear the supercooled 
fog from any valley in an hour or two,” 
says Fukuta. Because an entire val- 
ley is cleared, the fog won't return to 
an area in the same day. 


Above the fog 


Before the fogbusters do seed on a 
grander scale, they'll revamp their de- 
livery system. “So far, we've had to fly 
inside the fog to get results, and that's 
hazardous," says Fukuta. Now they've 
devised a new system to allow seed- 
ing above fog. “It’s a one-hundred-foot 
tube that will extend on an angle from 
the chemical tank in the plane to the 
spray nozzle in the fog," Richardson 
says. 

Someday soon, these fogbuster 
planes with long-cables may become 
a common sight over mountain-valley 
cities everywhere. "At least people 
on the ground will see them," says 
Richardson. us 


IM you'd like to purchase a cookbook full of these and other Tennessee recipes, drop us a line. Well send you the particulars. 


SIT TOCHRISTMAS DINNER at Miss Mary 
Bobo's Boarding House in Lynchburg, "Tennessee, 
and you're likely to be chere a while. 


The occasion calls for unhurried enjoyment 

of Tennessee kitchen wisdom. There'll be baked 
turkey with cornbread dressing, tipsy sweet 
potatoes, zucchini au gratin and Tennessee 
mushrooms. Topped off, of course, 
with Mary ВоБоѕ own gingerbread 
with ginger sauce, pecan pound cake 
and black bottom cupcakes. All of us 
in Lynchburg hope your Christmas 
dinner will be equally unhurried. 
And equally well attended by 
family and close friends. 


| 


SMOOTH SIPPIN’ 
TENNESSEE WHISKEY 


OTTLED AY THE DISTILLER! 


Tennessee Whiskey • 40-43% alcohol by volume (80-86 proof) • Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 


Wordless Workshop 


By ROY DOTY 
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NRI gives you two unbeatable 
opportunities for top pay, security, 
even a business of ы own. 


Everybody wants to Late ahead, bu but most 
people want assurance they’ nny the 
right job choice. According to the U.S. 
Department of Labor, jobs for electricians 
and air conditioning, heating and eee 
tion technicians offer high earnings and 
pood Ы prospects. Now NRI can show you 
‘to go after the hi earning the steady 
y increases, even to be own 
in a business of your own. You'll get 
all the skills to get there. No night school, 
no need to quit your job until you're ready 
to make your move. NRI trains you right at 
home in your spare time. 
No Experience Needed. 
NRI starts you with the basics, then builds 
your knowledge and skill a step at a time, 
all the while adding practical know-how 
through п training. You even get 
tools you need on the job or in a business 
of your own. Over a million and a half stu- 
dents have trained the NRI way since 1914. 


Be an Electrician. 
Each year, the demand for skilled 
constuction. maintenance, commercial 
and utility electricians continues to h 
The US. Depart of Labor pas 
that close to 300,000 new fobs will open up 
in the next ten -а conservative 
estimate compared to industry and union 
с 
ipee match the money-making 
urne of the qualified electrician. You 
can eam a salary in excess of $25,000 or 
be your own boss with your own electrical 
contracting business. 
Only NRI gives you this kind of practi- 
cal, job-oriented, hands-on training. 
You master practical skills like this with the 
equipment, test instruments, and training 
materials included in your course...you 
duplicate on-the-job wiring with your NRI 
leam professional troubleshooting usin 
troul ing using 
your Volt-Ohmmeter and Clamp-On 
Ammeter to test the circuits you build up 
on your NRI Circuit Demonstrator...and, by 
installing and testing an electronic- 
programmable thermostat and a micropro- 
cessor- controlled remote power control, 
you come to understand today’s electronics 
as it applies to the latest devices electri- 
cians are called on to install and repair. 
in the latest need-to-know 
electronics required of today’s 
electrician. 
NRI created this new course so you can 
поте from the simplest fundamentals of 
icity, through professional wiring and 
perio techniques, all the way up 
to mastering the practical field skills you 
need to become today's electronic-smart 
electrician. Be an electrician. It could be 
the best and last job choice you'll ever have 
to make. 


Be an 
Electric 


Be an Air 
Conditioning, 
Refrigeration, 
т», Heating 
Technician. 


Be an Air Conditioning, 
Refrigeration, Heating 
Technician. 
When it comes to targeting the good 
paying jobs, regular pay increases, and 


SEND COUPON TODAY FOR FREE NRI CATALOG! 


the steady demand for your skills in this 
field, the U.S. Department of Labor scores 
a solid hit...high earnings and good job 
[еды attract many individuals... 

use people in business depend on 
their air conditioning, heating, and refrig- 
eration systems, the need for skilled tech- 
nicians to do maintenance work has to be 
met regardless of swings in the economy. 
Add millions of window units in older 
homes requiring maintenance and repair; 
heat pumps so popular they're now as 
common as furnaces; commercial 
refrigeration alone calling for skilled tech- 
nicians to install and service walk-in cool- 
ers, freezers, ice makers, and food cases. 
Wherever you look, there’s tremendous 
opportunities for the trained air 
condit ing, refrigeration, and heating 
technician. 


NRI training so complete, 
professional tools even included. 
NRI trains you for this lucrative field, gets 
you ready to land a good paying job, pick 
up extra income in your spare time, even 
start a business of your own. You're ready 
to jump right in because NRI includes the 
tools you need: system analyzer, leak 
detector, tubbing a and nu tools, a top- 
e vacuum pump or purgin systems, 

ks ы ation panel units for hands- 
= systems training. Graduates of our 
Master Course also get optional free 
residential training at the world-famous 
York Institute in York, PA. 


Go after high earnings, pay increases, 
a business of your own. 

Send for NRI's free catalog. Find out what 
hands-on projects you do, the profes- 
sional tools you train with, and the future 
that can be yours. Act today. 


MFA «сноо» For Career courses 
McGraw-Hill Continuing Education Center approved under GI bill 
3939 Wisconsin Avenue, NW, Washington, DC 20016 [Г] check tor дегі. 
| W,!,.dj We'll give you tomorrow. 
| ERIM (V Check ONE FREE CATALOG ONLY 3 
О Electrician О Automotive Servicing Data Communicatons 
| CLA Conditioning Heating O Bookkeeping & Accounting C industrial Electronics 
| & Photography О Communication Electronics 
O Small Engine Repair О Computer Electronics. О Electronic Design Technology 
О Appliance Servicing DViAudio/VideoSericing O Telephone Servicing 
| O Locksmithing 8 Electronic Security О Satellite Electronics O Digital Electronics Servicing 
C Building Construction O Robotics & Industrial Controis O Basic Electronics 
Name. Age. 
| Street. 
| City/State/Zip. 
Accredited by the National Home Study Council 4204-128 


E 


| early telephony and television, and more! 


B 


«WE 
Shortwave! 
Motors! 
much more! 


Build Tesla coils, induc- 

tion coils, Wimshurst and 

7 other lightning bolt genera- 
tors! Rewind and repair mo- 


generators! Get hi, 


auto alternators! You'll find qual- 
ity books on these topics and 


much more! 
Order a catalog today! 


Write for your copy of Lindsay's new Elec- 
trical Books catalog and see for yourself what 


induction 

Build equip- 

ment your friends 
haven'teven heard oft 


“Fringe Science!” 


ада) or $3.00 foreign airmail. We'll send your 
catalog immediately! Write today! 
p-—-m-———--- 


Lind3a 
| Publications 


І Box 12-WS3, Bradley IL 60915 


Send a catalog! I've enclosed $1.00 U.S. & 


cr li > 
You'll even discover a strange collection of 
_ books on “Fringe Science” — lost continents, 
| perpetual motion, unusual phenomena re- 

corded throughout the centuries, and much 


you've been missing! Send $1.00 (US & Can- | 


more. Explore the strange world that lies 
between fact and fiction! 


[ 
1 
1 
1 
1 
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| DAYR. $13.94 O2YRS. $24.97 
| C11 YR. (Canada and Foreign) $17.94 | 
О Payment enclosed CIBillmelater. 


ZIP CODE 
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yox. If you'd ike your nome removed from this list, please 
Check he box below. 


Please attach your mailing label from the front cover 
when writing about service or a change of address. If you 
‘are moving, place your mailing label in this space and 
write your new address in the space provided below. 
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Mail to: POPULAR SCIENCE | 
PO. Box 2571 
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MAKE 


MONEY 


GOLD AND PRECIOUS METALS MERCHANTS* 
Will buy your scrap. 


OPlatinum 
DSilver 


DPalladium, etc. BRIKE™ PUTS A NEW. 


“registered trade name DIMENSION IN RIDING 


Highest Price 


WE WILL SEND YOU PAYMENT IN U.S. FUNDS. 
ALL TRANSACTIONS STRICTLY CONFIDENTIAL 


Purchaser becomes owner of goods received. 

All metals to be melted down and considered 

scrap. Record of transaction to be ei . 
Print in block letters & include in your parcel, your 
name and full mailing address. 


send to 
(In U.S.A.) (In Canada 
51.С. & P.M.M Ltd. 


) 
S.LG. & P.M.M Ltd. 
421 Center Street -PS ird A\ 
Lewiston, New York 


lale, Ontario ' 
14092 USA. M2N 1N4 Canada 


SPARE VSA MC OR. 
FOR ORDERS ONLY (800) GO мн 
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Exercise. 
More Less 


п MORE EFFECTIVE m LESS TIME 

By duplicating the motion of cross country skiing, the Because NordicTrack is so much more efficient 
world's best exercise, NordicTrack provides the ideal than an exercise bike or rowing machine, you burn 
aerobic workout. Your total body is exercised simul- more calories and get a better aerobic workout in 
taneously. less time. 


п MORE COMPLETE m LESS EFFORT 

Unlike bikes and other sitdown exercisers, NordicTrack Inrunning and biking, the leg muscles do most of the work. 
exercises major muscles in the buttocks and legs more uni- With NordicTrack, the exercise workload is shared by 
formly, as well as exercising the arms, shoulders, the upper and lower body muscles, so exercise 
and back. You get a total body workout. seems to require less effort and provides 


m MORE CALORIES BURNED 47 — greater cardiovascular benefits. 
In tests at a major university, . m NO DIETING 
NordicTrack burned more calories Recent studies show that 
and provided a greater aerobic aerobic exercise is much more 
workout than an exercise bike effective for losing weight than 
and a rowing machine.* dieting. And no other exer- 
m MORE UNIFORM cise machine burns more 
: à 5 calories than Nordic 
Unlike a rowing machine, Track...So you can lose 
TUM сал independently weight faster without 
adjust NordicTrack’s dieting. 
resistance for upper and 4 
lower body muscles for a m NO IMPACT 
more thorough, balanced Running and some 
workout. Major muscles aerobic workouts can 
are neither overstressed cause painful and 
nor underworked. Plus harmful jarring to the 
NordicTrack's patented body, resulting in knee, 
flywheel system provides shin, back and other 
a smooth, rhythmic motion injuries. NordicTrack 
that makes exercising more gives you a vigorous aero- 
pleasant. bic workout that is com- 


m MORE pletely jarless. 
CONVENIENT m NO SKIING 
Exercise in the comfort of your EXPERIENCE REQUIRED 


home, any time of day, in any weather. 
You'll be more likely to exercise reg- 
ularly and achieve your fitness goals. 
NordicTrack folds easily, requiring storage 
space of only 17" x 23". 


*Scientific test results included in NordicTrack brochure. 


NordicTrack is for everyone who 
wants the benefits of regular exercise. 
Even if you've never skied (and never plan 
to), in a few minutes you'll soon be “tracking,” 

Great for all ages and weights. 

m NO RISK 

NordicIrack's excellent quality and performance allows us to 
offer a no-risk, 30-day trial return privilege. In fact, customer 
referrals are our largest source of orders. 


| FREE BROCHURE AND VIDEO 


Call Toll Free Or Write: 


1-800-328-5888 


In Minnesota 1-800-422-5145 Іп Canada 1-800-433-9582 


“Of all the indoor exercisers, | 
| 
Noraic rack | 
| 
| 
| 
| 
| 


only NordicTrack provides 
the same superior benefits 
as cross country skiing.” 


= ж 141 Jonathan Blvd. №, Chaska, MN 55318 
Please send free brochure 
Olympic Also free video tape VHS BETA 


Silver Medalist Name. 
Street. 


City. 


© 1988 NordicTrack А CML COMPANY 


What's New at 


AMERICAN DESIGN COMPONENTS? 


e warehouse 60,000 items at 
ican Design Components-| HARI 


You'll find every part you need — 
either brand new or removed from 


and find exactly what you need from 
the thousands of items on display. 


OPEN MON-SAT., 9-5 
THERE'S NO RISK! 


With our 90-day warranty, 
any purchase can be returned for 
any reason for full credit or refund 


COMMODORE 
COMPUTERS... 


No guarantee. As is-computer only. Customer 
returns. (Power supply not incl.) 


С-64 Power Su, 
item iy i $24.95 


25) 52 x 410. Input: 110/220, 
БООН. 75W. Mid. in metal chassis. Works 
ideally w/the EGA “Wonder 

incl. Hitachi (CD1215-DTL. 


tem #18059 $129.00 
Also а 


vailable in 14” 
Some specs as above.) Hitachi #CD1415-DTL 
нет 41858 — $149.00 
THERMAL PRINTER 
Dot Matrix—120 CPS 


(Removed from working systems!) 


ELECTRONIC 
CASH REGISTER DRAWER 
(Computer Operated) 


Fits right underneath your PC. Comes 
with metal cash drawer & cover, which 


ily. Cabinet is brown; mounted on 
rubber feet. Overall dimensions: 183/,"W 

XA" Hx 15°D. 
item #12265 New - 


51/4” АРЕ НЕОН 51/4" FULL-HEIGHT 
DISK DRIVE 
(IBM* 


Compat.) 


Mfr - МЕС #05124 
Item #19704 New-$99.00 


20Mb (ST225 Compatible) 
Mfr - Olivetti #ЕМ5520/2 


Tested-Like New! 

Item #20060 New- $159.00. 
DYNAMIC MEMORY 
BOARD 


Double 
‘Tandon #TM100-2 or equiv. 


Glare & reflection filters that 


‘Me ou opt wie а xing computer 
Techmar #MU203010 


Мат 219977 Now ~ "$29.95 
porter $17.50) 
2| PC/XT/AT Compatible 
ENHANCED LAYOUT 
101-KEY KEYBOARD 


Ж Membrane 

Ж 12 Function Keys 

ж Separate Numerical Cursor 

* LED indicators for Scroll, 
Caps & Number locks 

ж 1” inclination Foot Stand 


Mfr. #29079 
Item #19680 New - 549.95 
Call or write with апу 


other requirements... 


55 RPM SATELLITE 
POSITIONING MOTOR 


DC Output: ped 92 18А 
25А 
ЕУ $ 2.5A 


Input: 115/230VAC, 50/60Hz. 
с 1371. 


#39-139 
йет #17210_New - $29.95. 


" 


ilding 
cob's ladder (spark gap). Hi-volt- 
әде output: Үл quick connect ter- 
minal & case ground input fully 
enclosed metal case. Wt. 12 Ibs. 
Base mt: 41/2"H x BY W x 6%, 


Кет #151_ New ~ $14.95 


latsushita or equiv. 
Item #5149 $9.95 RFE 


пет #7928 $79.00 New 
2 for $150.00 New 


“The Source” of the 
electro-mechanical components 
for the hobbyist. 


EXTERNAL DISK 


31/2" MICROFLOPPY 
DISK DRIVE CHASSIS 


DRIVE 


1Mb (unformatted), 135 TPI, 3 ms. 


from operational computers — 
TESTED — LIKE NEW! 
NEC, model FD1035 
пет #17171 $79.00 e: 
2 for $150.00 


Mir 
TW x 8°H x 12" deep 


item #14541_ $59.50 


Consists of 10 "Sub C" cells. 
Connected in series. Case w/tab 
output connex. Recharge rate: 
100тпа. for 14-16 hrs. Dim.: 41" 
x 194" x 17/8". GE or equiv. 


ing 
Dime e e а. "IP deep 
" Item #19677 $9.95 RFE 


NEW — Mfr: IMC 
нет #1864 $9.95 
USED — Mfr: Centaur/Howard 
Кет #5345 
ADJUSTABLE 
POWER SUPPLY 


Item #19675 $7.95 
Gell Cell/Lead Acid... 


ev 


e 
9.БАҺ. 


Dim.: 5\/;"Н x 4g W x 25g" D. 
Elpower or equiv. 


Item 47039 $14.95 


6V @9.5A. w/Mati (багы jer 
сотен аз above, w/6V 


cha 
Item #19585 rO ет #16551 $17.95 


.We carry a complete line of Computer 
& Game Accessories and Equipment! 


[9 | 


20УАС/БОН2., БА. Output: 
variable, 0-16V, 16VDC max. @ 

4,0A. UL approved; thermally pro- 
tected. Has ‘on/off’ indicator light 
& front panel mtd. polarized jack. 


New ~ 


i) = 
For use іп pumping water/chemi- 
cals, hot/cold. Range: 30 GPM 
30 ft. head; max. head 50 ft. Pump 
is supplied w/1/3 HP motor, 115/ 
230V, 50/60 Hz. Therm. protected. 
15/7 Lx 6"dia. x 5/,"H. (incl. 
Mfr — SEI $12895—002 metal base. Dim. х4"! Н хр 
Кет 49983 New - $59.50) мҥ— Gast #1531-V175-351 
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YES! Please send me the following items— 


Нет How 
No. Many? Description Price — Total 


П My check or money order is enclosed. 
О Charge my credit card. 
О мза C MasterCard (CJ Amex 


Card No. 


Exp. Date. 
Signature. 


Telephone: Area Code Number. 


Me 

Shipping & handling: we ship UPS un 
Add $3 plus. "NON of total 
Canadian: $3 plus Р.О. cost. Charge only. 


Sales Tax (N.J. residents or 
please add 6% of total) 


Zip 


ORDER TOTAL. 


All inquiries and free catalog requests—call (201) 941-5000. 


$49.95| For all phone orders, call TOLL FREE 800-524-0809. In New Jersey call (201) 941-5000. 


Radon Monitoring 


Survivor 2...short and long term protection for your home. 


MIO 


ee 
SL "RVIVOR 2. 
Reraecacce meer 


RADON is the radioactive decay 
product from uranium and radium. 

* According to EPA estimates, 
radon causes between 5,000 
and 20,000 lung-cancer deaths 
ayear. 

* Ofthe more than 15,000 homes 
tested by the EPA in the last two 
years, about one fifth had levels 
above 4 picocuries per liter. 

* The EPA estimates unsafe levels 
of radon gas are in as many as 
8 million homes in the United 
States. 


With statistics like these, don't you 
want to protect your home from 

the dangers of radon gas? 

Radon is odorless and colorless, 

It varies from season to season. It 
varies from neighborhood to neigh- 
borhood. It can even vary from 
your home to the home next door. 


Why Continuous 
Monitoring? 

It is estimated that the average 
radon level changes as much as 


60% from season to season, while 
asimple change in the barometric 
pressure can change the level of 
concentration to at least five times 
the average level. 


Now you can have CONTINUOUS 
monitoring of your environment for 
day to day changes in radon levels. 
SURVIVOR 2 will give you a continu- 
ous instant LCD readout of the level 
of radon in the last 12 hour period, 
or the last 365 days. Long term moni- 
toring of your environment with 
SURVIVOR 2 will give you the aver- 
age level of radon. The typical 
charcoal canister will only give the 
highs and lows from a one or two 
week period. 


Simple to Operate 


SURVIVOR 2, with its micropro- 
cessor controlled features, is simple 
to operate. In the 12 hour mode, 

a bi-color LED gives you a green 
light if the average radon level 

is below four picocuries per liter 
(which is the level recommended 


© 1988 Threshold Technical Products 


by the EPA), orit automatically 
changes to red and begins to flash 
when the level is equal to or ex- 
ceeds that EPA recommended 
level of four picocuries. By using 
the MODE switch, SURVIVOR 2 will 
display the average level of radon 
inthe last 12 hours, or it will display 
the average level for the last year. 


Satisfaction Guaranteed 


Try some peace of mind at no risk. If 
you are not cornpletely satisfied, re- 
turn it within 30 days for a complete 
refund. Of course, SURVIVOR 2 is 
backed by a one year limited 
warranty on both parts and labor. 


How to Order 


By Phone: Call us toll free. A 
member of our sales staff will be 
glad to answer any questions and 
take your order. (Please have your 


VISA OR MASTERCARD available 
when you call.) 

CallTollFree 800-458-4931 
InOhioCall 513-530-5242 
(Call Collect) 


By Mail Send your name and com- 
plete address, daytime phone num- 
ber, and how many SURVIVOR 2s 
you wish to order. Please enclose 

a check, money order, or card 
number and expiration date from 
your VISA or MASTERCARD. 


SURVIVOR 2 $295.00 
(Ohio residents add 514% sales tax) 


Charter Member of American Radon Association, Inc. e Radon e Radon • Radon • Radon • Radon • Radon • Radon «Radon • Radon 


Threshold Technical Products 


Department 698 
7225 Edington Drive 
Cincinnati, Ohio 45249 
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CERE CEN Gen y 
MADE IN AMERICA 


A selection of products and services for Poputar Science readers avail- 
able direct by mail. Enjoy the fun and convenience of mail ordering 
shopping. Please order directly from the advertiser. For advertising rates 


Shoppers’ Showcase 


for this section, write Advertising Sales, Poputar Science, 380 Madi- 
son Avenue, New York, N.Y. 10017 


LIQUIDA 


ELECTRONIC 
GUITAR 


UNISYNTH XG-1 


IT'S THE INSTRUMENT OF TODAY! Digital synthesizer 
voices, stringless membrane fingerboard, digital drums 
and electronic tremolo put the UNISYNTH in an entirely 
new category of guitar technology! Features an exciting 
“Auto-Play” function for anyone that wants to play guitar 
but doesn't know how! In just minutes you'll be playing 
the guitar of today! 
* 6 different synthesizer voices: Guitar |, II, Synth, Vibes I, II & 
Brass. * 8 rhythm patterns including rock, disco, latin, В beat, 

ballad, waltz, 16 beat, and swing. + Touch responsive right 

hand strum strings. + Full manual fingerboard. 

* Built-in speaker/amplification system. 

* Easy-to-follow, step-by-step operation manual 
* One Year Warranty! - Factory New! 


"Factory Perfect! jw Sugg, Retail.$349.95 


PUBLIC NOTICE: 
Due to a variety of reasons, (overproductions, dis- 
continued lines, Etc...) manufacturers & distributors. 
get STUCK with inventories that must be liquidated. 
DAMARK walks in, lays down cash, and takes the. 
entire inventory. This is how we can offer you 
products at BELOW DEALER COST! Just LOOK 
at the values below and order today - QUANTITIES 


— LAPTOP 
COMPUTER 


| Here's a portable laptop com- 
puter that goes anywhere! It’s 
lightweight and portable yet in- 
cludes features of a powerful 
full size IBM compatible desk 
top! 
+ IBM PC compatible. + Flip-up, easy to read. 


* High contrast, supertwist crystal display. 
* One 3-1/2" 720 KB floppy disk drive, 


Pr ir 

7. "16 MHz. кеме Manufacturer's 

Factory Pertect! Suggested Retail: 
$1,299.99 


DAMARK 


AT ҒАН BELOW 
DEALER COST! 


2/4 


* 256K RAM, expandable to 640K (w/ EMS card expandable to 
1.6МВ RAM). 

+ 78-key step-sculptured keyboard with integrated numeric key 
pad. + 80 characters х 25 lines. 


+ Software: Operating system MS-DOS 2.11. - CRT adapter. 
+ Battery powered. + Dim: 12-1/2°W x З'Н x 13-3/4"D. 


Order No. B-1038-105973, 
* Weight: Approx. 10 Ibs. » Full Factory Warranty! 


Insured Ship/Hand.: $9.00 


к 599 


5499 


Order No. B-1038-110155. 
Insured Ship/Hand.: $10.00 


Betts SUN INDUSTRIES 


І L TANNER 
Now tan where and 

mi] when you want, 
with this portable 
desktop facial 
tanner! Sit оп а 
counter or desk 
top, perfect for 
home or office 
use! 
* Light & portable. 
* 6 Philips UVA 40 watt 

lamps. 


* Produces a fast, even tan. Manufacturer's 
* Built-in electric timer w/ automatic Sugge: Retail: 
шо agape peo muas, 5500004 Reta 


* Rear handle for convenient 
DAMARK PRI 


carrying. • Compact tanner is 


easy to store. 
+ Protective eyewear included. 

Order No. B-1038-109561 
Insured ShipiHard.: $13.50 


Never Worry 
About Phone 
Numbers & 
Addresses 
Again! You 
Can Carry A 
Complete Di- 
rectory in 
Your Billfold 
or Wallet! 
This powerful credit card-sized Quartz Memory Card and 
Calculator by Advance stores anything such as names, 
addresses, & phone numbers. 
Manufacturer's 


Suggested Retail 
$59.95 


DAMARK PRICE 


$19 


Reach out and touch the stars with 
this astronomical Bushnell Telescope. 
This is the HOTTEST PRICE ona 
Bushnell Telescope in the Country! 


* 60mm Vari-Power Telescope. 

* Power: 15x-60x. * Easy assembly. 

+ Includes wood tripod with accessory tray.| 

* Factory New & Perfect! 

* Full 
Factory 
Warranty! 


* Credit card size. 

+ Automatic shut off. 

+ Stores up to 1910 char. 
* Full function calculator. 

* Long life battery. 

* Memo messages alarm. 
* Clock. 


Mig. Sugg. Retail 


$180.00 
+ Full Factory Warranty! DAMARK PRICE 
Order No. B-1038-104430 Order No. 8-1038-104422 + Model #:3146 


; Factory New & Perfect! 69 2s 
Insured Ship/Hand.: $4.00 Insured Ship/Hand.: $7.00. + Full Factory Warranty! 
мм мм, М1Імц ІМ 1| 
МАМЕ PRODUCT ITEM NO. QTY. PRICE 5/НЛ TOTAL 


SUZUKI Electric бйаг [B-1038-105973 599 
ADDRESS. SHARP Laptop Computer [B-1038-110155 $499 


* Uses standard 120V 
household current. 


$10.00 


Bl city ST ZIP ADVANCE Directory В-1038-104430 319 |5400 E 
PHONE BUSHNELL Telescope  |8:1038:104422 569 |3700 ш 
SUN INDUSTRIES Т; 2 2 

Mi rORFASTESTSERVICE /— — m ITI ee 

m CALL TOLL FREE (MasterCard mw RUSH DELIVERIES in MN add 6% Sales Tax [| 
ET ANO ONLY $3.95 plus normal S/H. i 

14 1 -800-950-9090 [ Look for the plane & Total 5/НЛ | | 

ШІгснеск/м.о. Сива ва n ee 
[7 MASTERCARD [7 DISCOVER ~ GRADO EXP DATE Se... ШЕ 
% ШШ send то: DAMARK INTERNATIONAL, INC., 6707 Shingle Creek Parkway, Minneapolis, MN 55430 ШЕШ LÀ 
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As American as 


It's true, our Consumer Information 
Catalog is filled with booklets that 
can answer the questions American 
consumers ask most. 


To satisfy every appetite, the 
Consumer Information Center puts 
together this helpful Catalog 
quarterly containing more than 200 
federal publications you can order. 
It's free, and so are almost half of 
the booklets it lists on subjects like 
nutrition, money management, 
health and federal benefits. 


So get a slice of American 
opportunity. Write today for your 
free Catalog: 


Consumer Information Center 
Department AP 
Pueblo, Colorado 81009 


IF YOU USE TOOLS YOU NEED 
THE EASY TUGGER™ LOAD HANDLER 


THE ULTIMATE DEVICE FOR AUTOMOTIVE, 
‘BOATING, CONSTRUCITON, HUNTING. 
USE IT EVERYWHERE! 


TOOL MASTER, нс. 
тут ARAPANDE AVE. BLOG. эз 
водии, со вэй) 
[I 
Check or Money Order Oniy 

осоо 


TUGGER- is mate pessoa by a пеене e 


ме 55 Shippin 
солан міз 


+ ж ж ж k PRESENTING ж ж ж жж 


CABLE ТМ 
EQUIPMENT 


жж к STARRING ж ж «c 
JERROLD, HAMLIN, ОАК 
АМО OTHER FAMOUS MANUFACTURERS 


* FINEST WARRANTY PROGRAM AVAILABLE 
* LOWEST RETAIL/ WHOLESALE PRICES IN U $ 
5 ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS. 


FOR FREE CATALOG ONLY 1-800-345-8927 
FOR ALL INFORMATION 1-818-716-5914 


PACIFIC CABLE CO. INC. 
732% RESEDA BLVD . DEPT 1426 
RESEDA. CA 9035 


NATIONWIDE 
PAGING 
VIA SATELLITE! 


* NUMERIC 
* VOICE 


Revolutionary Home Hair Cutting System 


It’s fast, easy, clean, precise. So easy to use, even a blind 
person could use it, making scissor layered hair cuts by hand 


obsolete. Product comes with money-back guarantee. 


Send self-addressed stamped envelope plus 25e 
for detailed brochure. 


Vac-U-Cut Corp. * P.O. Box 3199 • Vista, СА 92083 
SEE IT TO BELIEVE IT! 


a— "uum 


ES 


1250 HOME DESIGNS 


ONE OF THEM IS YOURS. 
МӘ помена с, 


(1) 315 ONE STORY HOMES 
(under 2,000 sq. tt.) $4.95 


(2) 210 ONE STORY HOMES (over 2,000 sq. ft) $4.95 
(8) 150 1-1/2 STORY HOMES $3.95 
(4) 360 TWO STORY HOMES 5695 
1 (3(5) 215 MULTI-LEVEL HOMES $4.95 

(6) 223 VACATION HOMES 5455 

SEND ALL 6 BOOKS AT $19.95 (A $30.70 VALUE!) 
SAVE! Order our complete Name 
collection, all 6 books, only $19.95! 
(A $30.70 value.) 


Satisfaction Guaranteed! Credit Card 
Orders Call Toll-Free 1-800-322-6797 


Find your dream home in these six exciting 
volumes packed with proven, innovative 
home designs. Order your favorite category, 
or send for the complete collection, with over 
4,050 illustrations in 1,136 pages! 


State Zo. 


mai in Canadar 
Y HOME PLANNERS, WC 


Келе Ortaro nanawe 


HEAT YOUR. 
Call 1-218-32 


Largest 
Manufacturer 
Of Portable 
Sawmills 


Charmaster® 


2307 € HWY 2 W. 
GRAND RAPIDS, MN 55744 


SAWMILL 
Four Models} m Choose From 


In Indiana call: (317) 271- 1542 ge 
44-page catalog or use 
your MasterCard or VISA EY 
to order our 50-minute 


demonstration video-$10.00 
Wood-Mizer Products, Inc. e Dept. E38 
8180 W. 10th St., Indianapolis. ІМ 46214-2430 


H&H GIFT ITEMS | 
МЕМ "users: sur 


| 
і 
' 
] 
CHOCOLATES "LOW CALORIES BISCUITS "COSTA. | 
FICAN COFFEE "FINEST PORCELAIN DESIGNER T- | 
) 
| 
) 
і 
i 
! 


SHIRTS SEND $3.00 FOR COLOUR CATALOGUE 
'OR REQUEST FREE BROCHURE 

H&H EXOTIC PRODUCTS INC. 
P.O. BOX 111909 PSO MIAMI FL. 33111 


PVC PIPE FURNITURE 


Profitable Home Business 
Plans, Kits & Supplies 
FREE BROCHURE Sx 


1 & L Casual Furniture Co. 


BUCKLE $2.00 per cat. 


P.O. Box 208 


Tewksbury, MAOIST Tel. (508) 851-4514 


Rx Eyeglasses ‘Breakthrough’! 
low To Buy Direct By Mail 


Safe. Easy. Full line of trames. lenses & coatings. Sport & dress. 
FAST delivery. Try for 30 
Gays. 100% Guaranteed. 
300,000 sold. Send for 


Since 1959 


N. Miami, FL 33168 
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This is not a misprint. Tbe 
beadline is absolutely 
correct. For this one low price 


tory offer, you will receive our 
top quality 35mm camera and, 
at no additional charge, you'll 
also receive our Gold Card re- 
deemable for 200 rolls of either 
Kodak or Fuji film! 

For this one low price you 


1 

І 

І 

І 

І 

І 

І 
IL Name: 
П 

! Address: 
| : 

І City: 


during our nationwide introduc- 


Don't miss this golden opportunity. Order 
today. Send $29.95 plus $3 
postage and handling for each camera to: 


Only $29.95 


For This ЦА AL 35mm Camera 


Plus Receive 200 Rolls Of Film Free During Our Introductory Offer!! 


can look forward to years of 
professional quality photogra- 
phy -- GUARANTEED IN WRIT- 
ING -- under a limited five year 
warranty that says your camera 
will be free from defects in 
material and workmanship. The 
50mm lens produces clear, 
sharp, quality pictures every 
time. And the adjustable cli- 
matic F-stop will have you 


Special introductory offer for a limited time only, once terminated, orders will 
be returned unopened. Offer limited to five (5) cameras per household. 


Yes! Send my professional quality camera today! I've enclosed 


State: 


taking pictures like the pros in 
a snap! 

This Precision Yamasheta 
35mm Camera comes com- | 
plete with paralax corrected 
view finder, built-in hot flash 
shoe, 50mm optical lens, lens 
cover and neck strap. And, 
don't forget the 200 rolls of film 
absolutely FREE! 


DAVECO 


C/O Yamasheta Introduction Dept. ps 12 
4001 S. Decatur Blvd. Suite 336 
Spring Valley, NV 89103 


for cameras. 


Zip: 


ш........................................ 


Because it contains 5 times as much super poly 
lubricant, FLURO-COTE does what the competi- 
fion only promises. Try an 8 oz. container and be 
convinced! Only $19.95 plus $2.00 PIH. 

To order CALL TOLL FREE 1-800-999-1995 
OR MAIL COUPON TODAY! 

Sold on 100% money-back guarantee! FLURO- 


COTE must do everything that we promise or re- 
turn empty container for full refund. 


If not convinced, send for free brochure. 


\ 


Here’s what 
FLURO-COTE 
will do 

for your car: 


ста 


Give Your Engine The Same Treatment 
Used By Racing Car Drivers! 


With men who drive professionally, powerful engine performance is crucial to success. When these race car 
drivers get into their private cars on the highway, they want the same top performance from their engines that 
they demand on the track. That's why so many of them use FLURO-COTE. You can fest it with absolutely no risk. 


* Increase Mileage * Cut Down on Friction 
* Make Cold Starts Easier 
“ Cut Down on Expensive Overhauls 
* Increase Engine Compression 
Boost Acceleration • Increase Horsepower 
* Decrease Operating Temperatures 
* Extend Engine Life 


-—— — -- -- — —— --- --- —— —— —— 


{ Taylor Enterprises International, Inc. 
202 W. Hilicrest Ave., San Bernadino, CA 92408 


-8 oz. FLURO-COTE @ $19.95 plus 
$2.00 PIH. (Califfornia residents add 6% tax.) 


Rush me. 


Tm [ Charge: O Visa O MasterCard O Discover 


C] American Express 


Acct. No. Exp. Date 
Signature. 
O Check or money order enclosed. 

{ Print Name 

Í address 

( city State — zip 


Classified Opportunity Mart 


CHRISTMAS GIFTS 


CHRISTMAS SPECIAL | 
Real Authentic 


ү Butterflies & Moths. 
For Home, Office, and Classroom | 


AM—45 GIANT ATLAS MOTHS $49.95 
ALL ORDERS SENT POSTPAID & INSURED FRAME SIZE 12^ 16" 
sendto:B.A.ITHIER—LEPIDOPTERIST — P.O.BOX392 BOLIVAR, РА. 15923 


BOATS, INBOARD/OUTBOARD 
MOTORS 


BOAT PLANS — PATTERNS — KITS 
— Hundreds of designs — Sailboats — 
Powerboats — Sportsfishers — Rowboats 
— Duckboats — Bassboats — Canoes — 
Hydroplanes — Simple construction — 
Proven results — Tremendous savings! 
Gigantic 160-page catalog $3.00 ($4.00 
Airmail) — Includes Free “Boatbuilding 
Supplies" catalog. GLEN-L. 9152 Rose- 


Box 1804SP, Bellflower, CA 90706. AUTO SUPPLIES & EQUIP. 
87707 — Powerboats — Sailboats — | Red i 
Кашан Reels cepi. | e o0 Figli diving glare with 


— Tunnelhulls — Duckboats — Canoes — | Glare Cutter (иял. patentec) 
Kayaks — Dinghies — SUPPLIES — 


Epoxies — Fiberglass — Foam — SEND 


FOR GIANT ILLUSTRATED CATALOG 
$3.00 ($5.00 airmail)—Book “Amateur 
Boatbuilding” $6.00—CLARKCRAFT 16- 
S Aqualane, Tonawanda NY 14150. 


тшп a bigs performance plywood mini 
runabout. 9 Н.Р. planes two adults. Full 
size templates and instruction booklet 


--- -- — — --- a — --- --- --- — 


GARAGE DOOR 
OWNERS 
Major Breakthrough 


Own A Garage Door Opener? 

You Need The Garage Button” 

Satistaction Absolutely Guaranteed 
or Your Money Back 


The Garage Button* replaces your ugly 
oor opener transmitter with a stylish but- 
топ mounted in your car 

le installs in less than 15 minutes with very 
Simple instructions. No special tools needed 

Je Eliminates transmitter battery by operating 
off car's battery Never have toreplace weak 
Or dead battenes again 
Keep burglars out of your house from trans- 
miter theft Thieves can steal ti they cant 
seen 

je The Garage Button* mounts anywhere in 
your сат No more ugly transmitters clipped 
to the sunvisor that may get lost 

Je Works with all Sears". Genie. Moore* 
Overhead". Chamberlaine. Clopay* and 
Sianley* brand garage door openers 

|ө Longer range than a weak transmitter 
Completely preserves code protection 
Graer one tar gach ar, van and ruck 
For info call 404-699-214. rs. 

Credit Card Orders 24 Hrs. 1-800-442-9199 

Send $14.95 + 2.00 postage А handling 10. 

Century Systems, P.O. Box 43725, 


GA. 30336. 


[тсз 


pla 
$29.95. Write: Speedcraft, P.O. Box: 623, 
Ut MI 48087. 


EVINRUDE—OTHER BRANDS 1986 | Toordersend$12.50 + $2.00 shipping ($14.50 
BARGAINS... All Sizes... $2.00 Han- | total) to Steele Plastics Co., Dept. 5-2, 2625 
dling. Scott McCulloch parts... Electra Ave., Ashland, KY 41101. Send. 


Marine, 610 Merrick Road. Lynbrook, New 
York 11563. (516) 599-3003. 


Algonquin Ave., 
(Visa/MC] call (606) 329-1449. Dealer 
utes walter: рме 


(еее 
Avoicble in soid/heavy duty пе svies 

Сой or wrine for your FREE color brochure ола 
the location of you dosest бесе? 


Tou mer. 1-800-624-2220 Ф 
(слит мате INC — бох 855, Woy, Ото 45973 


NCE 1972 NEW DEALERS WELCOME 


SLICK 50 FOR LESS. $31 postpaid. 
Quantity discounts. DEALERS WANTED. 
B&J SPECIALTIES, Box 7783-PS, San 
Јове, CA 95150. (1-800-537-7932). (In CA 
(408) 28-SLICK). 


SLICKBO Year End Clearance $30.95. 
Shipping rms. 1 Gallon $95.00. 
Write: T&A Marting, 4960 Almaden 
Expwy, Dept. 175P, San Jose, CA 95118, 
(408) 297-5765. 


FREE COLOR CATALOG 
Choose from over 100 kites. 
Many unusual & innovative designs. 
Call or write for your catalog today! [] 
І Into Тһе Wind « (303) 449-5356 [| 
1408-P Peart St., Boulder, CO 80302 
mu жән жен шн жн кән 


STUNT KITES FOR CHRISTMAS! Loops, 
Dives, Swirls, Acrobatic Maneuvers from 
Dual Controls. FREE CATALOG. Kites, 
Box 63008-C, Wichita, KS 67203. 


2 EMBLEMS & BRASSARDS _ 
^. AFRICA-KORP. САР & GOGGLES 
German 1942 Mig. ORIGINAL sand & 
2X dust goggles, still in their pocket pouch. 
Tan Otc. capse- New REPLICA 


| State S-M-or Lg Size 
\ 5 BOTH - Only $39.00 
Ч We pay postage. Our 250 page fully illu- 
7 0. загин catalog $5.00 (FREE with order) 


WW#2 Ltd., Вох 2083 A, 8t. Louis, МО 63158 


PATCHES DECALS & BADGES 
Lowest Emblem Prices! 


GUARANTEED 
Pins. Decals. Free Catalog/Quotes. Stadri, 
61R Jane, NY 10014. (212) 929-2293. 
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FEBRUARY ISSUE CLOSES November 22. (on $01! 
January 10) FOR RATE INFORMATION CONTACT: Ei 


COOL-TOOLER =“ 


COOLER 


Electronic 12-Volt Cooler and 
Tool/Storage Box Built in one 
{or pickup trucks of All Sizes. АП 


setting for even lower tempora- 
tures. 


COOL-TOOLER connects directly 
to vehicle power source, installs 
in minutes. 


AMUST FOR ALL PICK-UP TRUCKS! 
Also Portable, Build-in Coolers/ 
Freezers, and 
Automobile Floor Mats. 


COOLEST SELLER OF THE 80'S 


A PROVEN SUCCESS! 


Thousands already sold where introduced. Become a distributor for one of the newest and 
fastest growing products on the market today. (Thousands Weekly). Low Investment Serious 


ingui 
TOOLEI 


only. Send $5.00 for confidential Dealer Kit or call 615-484-4780, or write: COOL- 
» Manufacturer, Dept PS-12, North Main Street, Crossville, Tennessee 38555 


CLASSIC CARS 


BATTERY MASTER SWITCH 


Patent Pending 


Can tit post, \ 
ugor side ter- 
minal batteries 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 

Eliminates battery drain, prevents 
electrical fires, provides emergency 
cut-off. 

Remove knob to stop theft and un- 
authorized operation. 


$12.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


AUTOMOBILES 


BUILD A BIKECAR 
[The Amazing Mini Car You Can 


SPORTRAN CO. 
РО. Box 70775. 
Endicott. NY 13760 


VAPOR Carburetor Triples MPG. Free 
Information. H&A, R2PS, Bowling Green, 
MO 63334. 


government? Get the facts 
112-742-1142 Ext. 4606. 


са и Rebuilding 
Book. Price: Hedelund Engineering, Box 
26044, Las Vegas, NV 89126. 

OVERDRIVES—CONVERT ALMOST 
ANY TRANSMISSION INTO AN OVER- 
DRIVE UNIT FOR AS LITTLE AS $200 
{Improve Gas Mileage 
* Reduce Engine Wear 
Send $14.95, Check or Money Order, Plus 
$1 Shippi ng and Handling for Detailed 

Plans with Photos, or $2.50 for Information. 
Innovative Gearing Research, 5200 E. 
Courtland Blvd., Suite B, 6-7C, Flagstaff, 
AZ 86004. 


VAN SEATING 


BRAND NEW! FAMOUS МАК! 


ALL FABRIC 
SOFA BEDS 
 Manutacture's 


14 800. 445. 1830 or 1-703-892-4208 


Yoel таа 
шш 2 О 
BRADD & HALL ASSOCIATES 


BOX 10643 ARLINGTON, VA 22210-9832 
Warehouse Liquidators 


TIME BOMB UNDER YOUR HOOD! 
Engines can Self-Destruct in Seconds— 
Revealing Report shows how to prevent it! 
$5.00 postpaid. Gasser Bros., Box 2568-S, 
Elkhart, IN 46515. 


How To Buy 
Seized Atos 
Dirt Cheap 


Late-model Luxury Autos, Yachts, 
Boats, Airplanes, Vans, Trucks, Fur- 
niture, Stereos, TV's, Expensive Jewel- 
ry, much, much more seized in Govt 
Drug Raids and Surplus. Buy for own 
useorresellat BIG PROFITS. Sales 
now being held in your area and 
around U.S.A. For information phone 


1-216-453-3000, Ext. A9367 
© 1988 DSA EA122-1 


TEACH ANY 

DOG IN MINUTES 

Complete system, book and device. 

АН you need to raise and train puppies, 

dogs of all ages. Never falls! EASY 
keenest 


For. Family Boge . “Hunting Dogs е 


SY TO USE 
NOT ELECTRONIC “ 


7 


il Dogs. 


он TY 


Ju Barbara йуз. Johnny Carson; Dick Cavett Ал Linker, Mery Grin, ARTI 
AMERICAN FIELD. TME MAGAZINE, TV GUIDE, HUNTING DOG, WALL STREET JOURNAL and anon Sones 


MEL AFIELI 


А science engineering breakthrough! А set of unique dog-sound makers that condition dogs incredibl 


fast. Small. Used from the рат of the hand. 


hypnotic contro 


anang, 
havior. Now, thousands of satisfied 


706 FREE CATALO 


tk Wie 
А division of Environmental Research Labs ©1988 4128 Wilshire, Вох 1250, Agoura Hills, CA 9130: 


BMW Jaguar — Mercedes Yachts and 
other confiscations. US. Customs Buyers 
Guide $4.95 plus $1.00 handling. FMH, 
809-PSI2 Clearlake Road, Cocoa, FL 32922. 


GOVERNMENT SEIZED Vehicles from 
$100. Fords, Mercedes. Corvettes. Chevys. 
Surplus. Buyers Guide, (1) 805-687-6000 
Ext. S-20025. 


STUCK IN SNOW OR MUD out in sec- 
onds with the new quick fit chains for cars, 
trucks, RV's. Free information. A-Tech, 
6265D Lt: Ар legate, Jacksonville, OR 
97530. PH ( » 899-8061 


CAR ALARM—Easy to understand 
rections. Virtually theft proof Guaranteed. 
Plans $6.00. Jerry Bingham, PO. Box 9882, 
Riviera Beach, FL 33419. 


YOU can save big money buying A new 
car! Send $9.95 for car dealer secrets. Ellyn 
Systems, PO. Box 444, Wharton, NJ 07885. 


ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


ЗРАСЕГТІМЕ CONTROL TECHNOL 


OGY! AMAZING DATABASE CATALOG 
ЖЕНЕ) BOX 1258, BERKELEY, СА! 
4701 


ALTERNATE ENERGY 


FREE HYDROGEN FUEL and Охуне 
Generator uses Water and Solar Is 
Plans and Kit $12.00. Prairie Power, Bo: 
8291, Edmonton, Alberta, T6H 010 
Canada. 


SURPLUS solar cells, Феран, Catalog 
$2.00 refundable. Applied Photovoltaics 
Box 2773, Staunton, Virginia 24401 | 


гоо UNOOMVENTIONAE TENEROS 
TECHNOLOGI 
EXCO. Box te 1258 


BASE CATALOG! 1 82: Аха 
BERKELEY, CAL 94701 
SUPER EFFICIENCY. BEYOND 1009 
First Practical over-unity Electrical Powe 
luction System. Information $2.00 Fina] 
works. Route 1, Box 66, Kalona, IA 52247 


FUEL FROM WATER. Ener; 
dence with hydrogen. Amazing free report 
Merit, Box 694, Louisville, KY 40201-0694 


Indepen 


passenger 
models 


Call Toll-Free 1-800-255-2511 
NY and Alaska 716-855-2226 Collect 
Canada Toll-Free 1-800-338-0012 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


ASTRONAUTICS 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 
* FIFTY CENTS EACH! 


* BUILD A DOZEN IN 
AN EVENING! 


os ren ens 
тас см T 


Dept PS 12 rie TELEFLITE CORPORATION 
19620 Kuching Si.. Moreno Valley. СА 92387 


REACTIONLESS Propulsion. Pending 
Copy $10.00. Howard, Rt. 2, Box 454, Fos- 
ter, KY 41043. 


SOLAR & Wind Engines, A/C, pumps 
Jans—$1.00 for catalog. Kimball, 650% 
lorthside Circle, North. Ft. Myers, FL 

33903 


— PHOTOVOLTAICS — 


Indivdual solar modules to turn-key systems. 
Send $3.50 for our 40 page guidebook/catalog. 
Specials - Arco M78, 38 watt module, 10 yr. warranty - 
$249.95. Arco G-100, 5 watt, hobby, RV or battery charg- 
ing module, 1 yr. warranty - 79.95. 

SUNELCO, Р.О. Box 1499-P5 ?*уш 
Hamilton, MT 50840 + (406) 363-6924 


DC EQUIPMENT — Motors, Pumps, In. 
verters, Photovoltaics, Lights, Refrigera- 
tors. Catalog Guide $6.00. WINDPOWER, 
Route 1P, Holton, KS 66436. 


AVIATION 


wo» HELICOPTER 
неи ea 


PLANS — fully ilstrated: 
Only $14.95" 


Helicopter Experimenter's 


Riderwood, MD 2139 
red cord order Tn 
Prieto 
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AVIATION 


ом 
URNS! ABS; POLYC: AX- 
LIN: or Wood Conetracted. World's Best 
oomerangs-Exciting, Collectible. Annual 
BoomerangMan, 1806-2 N. 
Monroe, LA ani 4222. 


TECH 


ompleted 

idele Plans, Kits, Propellers, Engines, 

upplies, Catalo $3.00. Sportscraft, Box 
Meeker, Oklahoma 74855. 


wr" HELICOPTERS 
Available ite SER 


You Can Build for Under 3900 
Vertical Takeott and Landing 
Hover Flight No License Required 
INFORMATION PACK $5.00 
мемен apace, photon. pres 

x 391-8 


[9] BW ROTOR CO,INC. тоза. K 67144 


ENERGY SAVING 


CONDITIONER/POOL HEAT EX- 
CHANGER. Save 15% A/C, 100% Pool 
Heat. Free Brochure. Freeheat, Box 5996, 

О! 


FREE ENERGY. Home Power Plant 
transforms waste into energy. Plans—$10. 
C.V.W, 2296 S.W. Vermont, Portland, OR 
97219. 


HOME CRAFTSMAN 


MAKE WOODEN TOYS, whirligigs, clas- 
sic autos, swing sets, doll houses, crafts, 
furniture with our plans, parts, kits, sup- 
plies. Color catalog subscription $1. (614) 
484-4363. Cherry Tree Toys, Belmont, OH 
43718-0369. 

WOODCRAFT Patterns, Wells, Mills, 
Whirligigs, Jigsawing, Bird Houses & Doz- 
ens More. Catalog $1.00 Write: CRAFT- 
ER's, 11840 North US.27, Dewitt, Michi- 
gan 48820. 


AMAZING 1791b flying machine 
IMBS to 10,000 feet NO LICENSE re- 
uired NO WINGS or Helicopter blades 
OLDS to fit in trunk of car SAFEST, Eas- 
t, Cheapest way to fly for complete info 
lemo flight send $5.95 to: Free- 
om Fliers, PO. Box 1358, Weet-Pitiston, 
18643. (Buy One Be A Dealer If Open.) 


AURORA" 400A VTOL Aircraft. 


G8-2 PRESSURE JET 

Sc ron HELICOPTERS, 

SS PLANES & GLIDERS 

е PLANS ө KITS 

COMPLETED JETS 

BUILT BY HOME BUILDERS 

FOR OVER 20 YEARS! 

IET POWER" COLOR VIDEO (VHS) 29. 95 

130-LB. THRUST JET BLUEPRINTS... 25. 

20-LB. THRUST JET BLUEPRINTS 
Send for FREE BROCHURE! 


$10.00 — Complete information Package 
Plus 60-Page Technical Handbook 


EMG ENGINEERING 
P.O. BOX 1368-G 
HESPERIA. CA 92345 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
asily with ordinary tools. Lawnmower en- 
ine powered. Carries one man plus. Flies 
ver land / snow / water. Complete plans and 
ook let. $10.95. Aero-Projects, Box 5118Р5, 
Ліпёоп, NJ 08809. 

HOVERCRAFT Plans, Parts. Catalog 
1.00. Universal, Box 281, Cordova, H 
1242. 

BARTLETT FLYING SAUCER 

ULTRA-LIGHT Hovercraft Featured In 
ocumentary Film, “Force Beyond” Pow- 
red By Ordinary Lawn Mower Engine. 
‘omplete Plans and Supply Sources. $10.00 
н To: Herb Bartlett, Р.О. Вох 156. 


ilverdale, WA 98383. 

DO Super mileage carburetors work? 
IND OUT FREE! 
uite 173-2C 


С, 2069 Zumbehl, 
St. Charles, MO 63303. 
Plans, 3 to 160 Hp In- 
ormation $4.00 (refundable). Sevtec, Box 
46, Monroe, WA 98272. 

‘STEALTH HOVERCRAFT plans; Posi- 
ive steering, brakes, no slip. spin! $10.00. 
lawk, 2430 Oarfish Lane, Oxnard, CA 
3035: 


COMPLETE CLOCK KITS FROM $5.90! 
Music movements $1.95! Components, 


plans, epoxy, prints-over 800 clockmaking 
items. Wholesale catalog $3.00 (credited) 
Steebar, PO. Box 463-8, Andover, NJ 
07821-0463. 


BURGLAR/FIRE ALARMS 


UNIQUE Burglary Protection System. No 
wiring, Free Literature. Homegun - 
ucts. Box 245-PS, Kingsville, MD 21087. 

FORTHE HOME 

PROTECT YOUR HOME While On 


Vacation. How-To Booklet $3.00. Protect, 
119-A Morehead St., Morganton, NC 28655. 


DO IT YOURSELF 


SELF) TAUGHT 


Be 


START YOUR OWN BUSINESS 
Complete course, clearly written with photos and 
diagrams. 140 pages. Everything you need to know: 
where to order wholesale materials, how to earn 
while you learn. How to set up your shop. 
Postpaid $40.00 (US). Visa okay. Write for details 
NEON: Peter Horsley Publications 
115 Riverbirch Cres, SE. 
Calgary, AB Canada T2C 088 


4321 CATALOGS listed. Sources For 
Anything! $5.00 Catalogs. Box 92452X, At- 
lanta, GA 30314. 


SAVING PRODUCTS CATALOG! 80 pages. 
Order from one expert source. America's 
largest energy saving mail order house! 
$1.00 postpaid. Solar Components, Dept. PS, 
88 Pine, Manchester, NH 03103. 

ELECTROPLATING Complete textbook. 
Electroplate metallics - nonmetalljcs. 
$11.95. Details free. Tropic, Box 95E, Palm 
Bay, FL 32906-0095. 

200 SUPPRESSED / DORMANT IN- 
VENTIONS! RARE INFORMATION DATA- 
BASE CATALOG! $2: REXCO, BOX 1258, 
BERKELEY, CAL 94701 


-COUNTERSURVEIL- 
LANCE! Guaranteed Lowest Prices! d 
Catalog e 00 T ROSA PROTECTO} 
P.O. Box 5: 4, Salt Lake City, UT 84152. 
VOICE Di paier FM Bugs! Telephone 
Transmitters! Phone Snoops! More! Send 
Stamped envelope: ХАМР! ЕГЕСТЕОН: 
ICS, Box 25647, Tempe AZ 8528: 


PLASMA 


[rn SPECTACULAR PLASMA/ 


BUTLER ENGINEERING 
724 Ashland 
Santa Monica, CA 90405 


BATTERY CLOCK MOVEMENTS. Low 
Prices. Catalog $1.00 (refundable). Yankee 
Ingenuity, Box 1135, Altus, OK 73522. 


20.00 
20.00 
25.00 
1000 
1000 
8.00 
вз 
395) 
24850 
49 
6950 
Intimidator 65) 
{Sakae Sune koe 55 
Plasma Saber 5950 
ТМК See OE 199.50 
Generator 149.50 
ASSEMBLED With Ай Necessary Instructions 
78100: 5000 Vo Words Smalest м 
Lea iii ed taser Gun. 24850 
* TAT20—Auto Te 24, 
+ GVPI0—See in Total Darkness ІҢ 350 
< LSO Snooper Prone ny Transmiier 18950 
+ IPG70—invisible Pain Feld Generator 
Mult Mode. из 
* Catalog Containing descriptions of above plus. 
hundreds more avaiable for $1.00 or included ree 
with all above orders. 
Please include $3.00 PH on all kits and products plan: 
are postage ad Send chock, MO, VISA, NCRUS 
INFORMATION UNLIMITED 
P.0. BOX 716 DEPT. P8, AMHERST, NH 03031 


MINIATURE FM TRANSMITTER. Easy 
to assemble kit. 1 x 134". $19.95 plus $1.50 
a/b, Other transmitters, bugging equip- 
ment, surveillance books. Catal (re- 
fundabley Epsilon Co. Box 26113. Los 


Angeles, CA 90029. 
TELEPHONE LISTENING DEVICE 


Record teiegnone conversations in your отсе or 
ome Connects between any caselle or pe 
recorder and your telephone ine Surts avio 
mancal when phone answered Records both 
ies of conversation Stops recorder when 
phone в hung vb. 


Super Powerful FM TRANSMITTER 
Many Ies mon power than omer animate: 
Transits up o X mee o any FM rade “Easy 10 
Assemble Ka - up ю SV batery (not ға) 

For cataog of Transmaters, Voce Scrambers and 

оте specalty tems. encise $2 00 10 USI Corp 


200 SUPPRESSED/ DORMANT IN- 
VENTIONS! RARE INFORMATION DATA- 
BASE CATALOG! $2: REXCO, BOX 1258, 
BERKELEY, CAL 94701 


WIRELESS CONTROL FOR SECURITY, 
ENERGY, GENERAL HOME. Using your 
computer, complete plans $9.95. PDSL, Box 
6780, Reno, 89513. 


VCR Owners don't use head damaging 
cleaning tapes! Clean heads the way pro- 
fessionals do. Tool and detailed manual. 
$5.00, Easy. PAR. Video, 3404 Hillcrest 
Rá., Harrisburg, PA 17109. 


PHREAKING - KING - Unusual Pub- 
lications - Catalog $1.00 - (refundable). Al- 
ternatives, Box 4P, Carthage, TX 75633. 


SURROUND SOUND DECODER Kit 
with Noise Reduction/Rear Speaker Am- 
lifier. $39.95. Send SASE for catalog. Del- 
hone Industries, Box 150, Elmont, NY 
11003. 


LEARN CAMERA REPAIR! Catalog of 
Camera Repair Books and Tools $1.00. 
ROMNEY, Box 446 S, Drayton, SC 29333, 


LEARN THE ART OF PLASTERING 

A skill high in demand and high in In- 
come. My copyrighted manual illustrates 
all you need to know. Send $6.50 to: Plas- 
ter, Box 225, Brownfield, ME 04010. 


DETECTION-Surveillance, Debugging, 
Kits, Latest High-Tech Catalog, $2.00, De- 
tection Systems, 2515 E. Thomas, Suite 
16-864, Phoenix, Arizona 85016. 


SOLID STATE HUMIDITY SWITCH KIT 
Modern Low-Power circuit accurately con- 
trols humidifier AND dehumidifier. AC & 
DC options included. $28.95 order or $1.00 

s. Info: Patrick Mullins, Box 38357, 
‘Tallahassee, Florida 32315. 


BURGLAR ALARM SVSTEM—Build 
and install your own. Send $2.00 for sim- 
ple instructions, drawings, and parts list- 
ing. S&S ALARMS, РО. BOX 561, Killen, 
AL 35645. 


REMOTE CONTROLLED LIGHT dim- 
mers, ceiling fans, door chimes, appliances. 
Wireless. Ultimate convenience. Free info. 
Gulfstream Company, Box 4746A, Dallas, 
TX 75208. 


ALARM SUPPLIES Wholesale Prices. 
Save 60%, 1000 Items. Catalog $2.00. 
ALARM DISCOUI ох 215, 
Kingsville, MD 21087, 


ARROWHEAD Making Information 
$1.00. Videos, Beta/ VHF, $29.95, S/H $3.50. 
Commons Crafts, P.O. Box 5012-PS, Cen- 
tral Point, Oregon 97502. 


CONVERT ENGINES INTO AIR COM- 
PRESSORS. Free information. Compres- 
sor Engineering, 3300 Hastings NE, 
Albuquerque, NM 87106. 


ROOM SURVEILLANCE 
TELEPHONE 

This is a normal functioning 
telephone! EXCEPT it has а 
secret built in room monitor 
Only YOU can call and montor ай room conversations 
using a secret code, and never be detected! 

517500 — 6 month Warranty — Phone Tap Catalog $3.00 
LISTEN ELECTRONICS, 803 Eigin. Muskogee, OK 74001 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 


away! Use with any FM radio. Tunes to any 
frequency from 70mhz— 130mhz. Easy to as- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl. 

Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
оп orders of 2 or more. Ali orders shipped by 
U.S. Май. COD add $4.00. Personal checks 
allow 21 days. 


DECO INDUSTRIES 
BOX 607 


BEDFORD HILLS, NY 10507 
914-232-3878 


PROTECT YOURSELF! Scrambler 
Phones, Transmitter Detectors, Executive 
Security Products, and Much More! Catalog 
$3.00 (refundable) DIVERSIFIED WHOLE- 

PO. Box 1275PS, Re- 


SALE PRODUCTS, 
dondo Beach, CA 90278. 


MAKE “FRESH SELTZER” AT HOM 

IN SECONDS! FREE Catalog: 
5669. CAPE COD SODA FOU! 
PANY, 36 Pope Road, Holliston, MA 01746. 


BUSINESS SERVICES 


800 PHONES answered with your bus- 
iness name. (800) 325-6099 Ext. 509 


TOOLS & MACHINERY 


4' METAL Cutting Lathe $109.80. Taig, 
15048 Proctor, Industry, CA 91746. 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature, Pyramid Products, Dept, 


M, 3736 South 7th Avenue, Phoenix, AZ | 


85041. 


“SHARPENERS REPORT" Monthly 
Newsletter. Tips—Sources—Used Equip- 
ment. FREE Brochure. SKOG Company 
Dept. PSI2, PO 22559, Minneapolis, М! 
55422. 


BANDSAW Blade Butt Welder. Vs to 3% 
capacity. Uses Automotive battery for 
power. Free information. Welder and in- 
struction $59.95 plus $4.00 S&H. RPM 
Mfg., PO. Box 1782, Appleton, WI 54913. 
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LATHES — MILLING MACHINES 
MACHINE SHOP SUPPLIES — TOOLS 


‘Box 536-PS Hurricane, WV 25526 304-562-3538 
Unimat + Compact + Maximat» Myford » Sherline + Alas + Jet 
REPRESENTATIVES OF MANY MANUFACTURERS 


Toll Free Number For Orders 


FREE MASONRY REPAIR GUIDE and 
Сзан REPOINTING, MORTAR MATCH- 

CLEANING, More. All the hard-to- 

find stall discounted, Orange Bolt & Supply, 
Box 986-C, Fort Montgomery, NY 10922. 


NEW TECHNIQUES 
ОМ THE WOOD LATHE 
This new workbook offers 
9 new lathe projects, using 
hardwood, and АЁ 
Бунда Make check or Money 
rder for $9.95 + $1.50 S&H for 
each book to: 
James N. Bethune ® Bethune Woodworking 
265 Beckwith Rd. S. #98, Santa Paula, CA. 


REAL ESTATE 


CALIFORNIA. Acreage. Lots. $40 down. 
$40 monthly. 4602 Ethel Ave, Sherman 
Oaks, CA 91423. 


FHA OWNERS 
could qualify for GOVERNMENT 
REFUND. Kit $5.00. Refund Consultant, 
Box 169, Middlebury, IN 46540. 


GOVERNMENT HOMES from $1 (U 
repair) Delinquent tax property Reposses- 
sions. Call 805-687-6000 20025 
for current repo list. 


REPOSSESSED homes from Gov't from. 
$1.00 plus repairs/taxes. Nationwide! Also 
0 


-453 


MONTANA LAND 


20 Acres (or more) starting at $9750. Near Boau- 
titul Yellowstone Park or National Forests. Hunt. 
trophy elk, deer, moose, antelope or turkey. Fish 
blue ribbon trout streams. Insured title and war- 
ranty deed. Excellent owner financing. Free color 
brochure, 


Call Today Toll FREE: 1-800-252-LAND 
Yellowstone Basin Properties 
1119 N. 7th Ave., 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary. Е! 

Report. Mellinger, Dept. N269C, Woodland 

California 91367. 


BUMPER Sticker Printer. Cheap, Sim- 
ple, Portable. Free details Bumper, POB 
EXER Tampa, FL 33622. 


LEARN MIRROR RESILVERING, ЕЁ! 
Information. drea Box 127, Tans- 
downe, PA 190: 


REPAIR HYDRAULIC JACKS — Free de- 
tails. Hydraulic Parts Supply, Dept. S, Box 
4l: irownsville, TX 78521 


RECYCLE METALS. NO, NOT 
CANS! Easy $458 weekly! Free informa- 


tion, Hornsby's, Box 1214, Franklin, TN 
37065-1214. 


MAKE HOMEMADE BOOKLETS. I'VE 
$187,000 WITH MINE. MONEY 
NEVER STOPS! Free information: Dasher. 
РО. Box 1039, Gic TTN 37738. 

ADVERTISE in 507 Magazines. 
go .00. гета Box 11W, Atlanta, GA 


$18,000,000,000 
Found Money 


Eighteen billion dollars 
still unclaimed from 
Government. Claim your 
substantial share. For 
free information phone 
1-216-453-3000 ext. 
L9093 (©1988 DSA DL2344 


DISCOVER HOW TO Start your own 
Successful Business at home. Seven profit- 
able businesses revealed. Free details. 
Guaranteed. Webster Co-Operative Pub- 
lishing, 777 Hawthorne Place, Webster, NY 
14580. 


MAKE $7,000 monthly as Loan Broker 
without investment/experience. Financial 
Box 4309-Y, West Covina, CA 91791. 


$15,000 MONTHLY INCOME! Easy 
уже lige Plan. No Investment. Mc- 
Box 5529-Y, Diamond Bar, CA 

91765. 


GET PAID or reading books! Write 
Pase-BJ3, 161 Lincolnway, North Aurora, 
IL 60542. 


FINANCIAL INDEPENDENCE, Start 
t own PROFITABLE BUSINESS at 
ome. Free details. Unique Concepts, 10290 
Monte Vista, Montclair, CA 91763 


MONTANA 
Trees, Creeks, and Wildlife. 20 QUALITY acres 
(and up), close to Yellowstone Park, starting 
at $7,450. Easy Owner Financing. Guaranteed 
Access. Warranty Deed. Insured Title. FREE 
BROCHURE. 
Call Toll Free: 1-800-777-9958 
Rocky Mountain Timberlands 
8701 Huffine Lane, Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 + (406) 586-8088 


YOUR Dream Home 50% Less Send $3.00. 
OWN Your Dream Home Mortgage Free. 
Send $3.00. PO. Box 341, Grafton, W153024. 


BUSINESS OPPORTUNITIES 


RECONDITION BATTERIES. Easily 
Earn Hundreds Weekly. Untold Secrets. 
Free Information. Battery Outlet, Box 
3300-S, Hickory, NC 28603. 


$100 POUND From “Junked” Tires! 
Ed Stamp). LaVallees, Fountain, FL 


NATIONS'S BEST HOME BUSINESS 
OPPORTUNITIES. Free subscription. Send 
name, address, zip to: Spare Time maga- 
zine, Dept. D2-128, 5810 West Oklahoma 
Avenue, Milwaukee, WI 53219. 


MAKE High Profit, Hot Selling License 
Plates, Signs. VACUMAGIC, PO Box 24986 
(LLC), Tampa, FL 33623. 

$500 WEEKLY mailing ads. Network 
Advertising, Box 51063, Durham, NC 27717. 

$1000's WEEKLY processing mail 
Start immediately! Postage/Supplies fur- 
nished! Details - Sase. Opportunities, Box 
209PS, Brooklyn, NY 11219. 


FORMATION. 
Holcomb, Kansas 67851. 


BIG MONEY can make you happy! Ex- 
citing details FREE! JBC, Box 064, West- 
minster, MD 21157. 


ALUMINUM SCRAP—Recycle Yourself 
—MAKE UP TO $25.00/POUND! FREE 
Information: Industrial - PS812, Box 127, 
Alexandria Bay, New York, 1360 

MAKE BALLOON ANIMALS. $400 
Weekends! FREE SAMPLES/INSTRUC- 
TIONS: Funnyman's—PS812, Box 250, Al- 
exandria Bay, NY 13607. 


$192.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 50е (Re- 
fundable), Woodwins, Bridgewater, MA 
02324. 


GOVERNMENT - FORECLOSURES В: 
dirt cheap. Re-sell for immediate profi 
Secrets revealed! Free Brochure. 
5000A, #412, Danville, CA 94526. 


TAKE Catalog Orders. We drop-ship 2955 
best-selling specialty products. Lowest 
below wholesale prices. Immediate deliv- 

cular home business opportunity. 
ее Book. SMC, 9401 De Soto Ave., Dept. 
28-95, Chatsworth, СА 91311-4991 


PIANO TUNING PAYS: Learn ap- 
proved home study course. Diploma 
granted, American Tuning School, 17050 

Мег Dr, Morgan Hill, СА 95037. 


SCWL Subliminal Tapes Wholesale: 
Write: Life Enhancement, 811 Moulin, Mad- 
ison Hgts., MI 48071. 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702-3740. 


‘SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP, 
2036 Montrose, Chicago 60618. 


EARNINGS Unlimited! Mail Our Bur- 
f Alarm Advertisements From Home! 
TM, Merchandising, Box 59314, Chicago, 


$1000's WEEKLY. Free information. 
Stamped envelope: Progress, Box 93248, 
Los Angeles, CA 90093. 


START A USED CAR BUSINESS. 
MAKE BIG MONEY Detailed Instructio 
$10. Hadco, Box 1365, Hilliard, FL 3204] 


$3,000 MONTHLY with zero inve: 
ment! Unlimited potential with risk- 
business. Free details: TXI, 5764 “Р” 5) 
San Bernardino, CA 92407. 


MAKE MONEY AT HOME NOW Fi 
CHRISTMAS. Our directory lists over 54 
companies that pay for your home skil 

$10.00 to The Viking Co., PO. B 
Hs Dept. 853, Morton, PA 19070. 


$24,000 IN YOUR BACKYARI 
Spare me growing profitable special 

nts. Easy—start with $50. Free infe 
mation. Homestead Growers, Box 988-P 
Friday Harbor, WA 98250. 


START NOW ! Begin your own busine: 
legally incorporate yourself. Learn ho 
Send $4.00 Booklet. JON-JAY CORPOR. 
TION, PO Box 771, Yonkers, NY 1070 

1 


GET RICH SLOW. Most Profitable Ho 
Based Business That Can Be Found 
America, Free Details. John Scott, Dey 
C, P.O. Box 627, Sikeston, MO 63801. 


„Оооо MONTHLY INCOME! Ea: 
Moneymaking Plan. No Investment. М} 
Dowell, Box 5529-Y, Diamond Bar, C| 
91765. 
“YOUR IDEAS MAY BE WORTH A 
TUNE" Free Proof! Whittle Internationi 
Group-403 Market-PS-Middletown, Р) 
1705 


Companies, Ete 


ыз» кс: 5 


79.00 each ы RETAIL 499.00 

TG Генри 
PANASONY ATTE 
CORPORATION ЕШ КЕЗУ 


21000, MONTHLY ‘Taking, Photo: 
'aphs at Home! Call recorded message: 
[ ) 674-8155. 


$40,000 ON 1/3 ACRE! New hydro- 
Boies inexpensive, pleasant, practical! 

ree information. Planter’s, Box 1214, 
Franklin, TN 37065-1214 


MAKE $250,000. Free Details. Send 
stamped envelope: Richard Crawford, PO. 
lox 652, Bellarthur, NC 27811. 


$4000 PER WEEK LISTENING TO 
PEOPLE'S SECRETS!! LEGAL! Details 
$2.00/Refundable Write: TRIACOM, Room 
A-07, Box 5, Brunswick, OH 44212. 


Weekly I! Mailing From 
Opportunity ! Lari- 

gey Enterprises, 126 
Warrenton, 


PROFITABLE Gold Foil Printer. Pers 
alize business cards, pencils, matches. Free 
Details. Gold, POB 24986 (LLC), Tampa, 
FL 33623 


BIG MONEY REPAIRING WIND- 
SHIELDS, & Plate Glass! Up to $60,000 
yearly! Call TOLL-FREE for Valuable FREE 
report. -800-32*-2597. Glas-Weld Sys- 
tems, Box 5755-С12, Bend, OR 97708. In 
USA or Canada call toll-free 1-800- 
321-2597 for valuable free reports. 


GIANT TV 


DONT BE FOOLED BY IMITATIONS! 
Build the best giant screen projection TV for home or high 
profit with lenses and screens utilized by SONY. ZENITH, 


SYIVANIA, and MAGNAVOX! Simple construction! illustrated 
information and complete parts catalog 52.00... Money 


back guarantee! 
POLI-VISION 
187 CYPRESS ST., ТИР. ТА 18512 


MILLIONAIRE SECRETS ТО FII 
CIAL INDEPENDENCE. $4.00. Benson| 
Box 879-PS, Vienna, VA 22180. 


HUNDREDS weekly easily. Assemb) 
PROVEN products. Spare Time, No Exp 
rience. Free information. IEC, Box 222 
Silverdale, WA 98383. 


“AWARDS of $20,000-$500,00: 
Billion dollar Government program pa 
you for your ideas. Work at home. No i 
vestment. Free information. DJR Indu: 
tries, Dept. 211, Box 6754, Lawton, О! 


3504 


PIANO TUNING. Modern Home Stud] 
Course. Details. RVH Publications, Tui 


ing Department, 136 Yaqui Street, Virgini 
Beach, VA 23462. T 


$500 WEEKLY HOME-MAILING 
GRAM! Guaranteed earnings. Start imm« 
diately. For Details & application writ 
McKeaver, PO. Box 89294, San Diego, C. 
92138-9294. 


NEW, EXCITING Home Mail Busines: 
ES gw Profits. Free pea Во 
wv24747 


MILLIONAIRE Mailorder Expert Reveal 
Money-Making Secrets. Free, Exciting 
Hour Cassette: Melvyn Powers, No. Holly 
wood, CA 91609. 


NEED MONEY? Free Grants, Signatur 
Loans, Business Loans. Write Action: #7-\ 
Box 5499, Diamond Bar, CA 91765. 


MAKE Rubber Stamps. Highly Profitabl 
Business. Free Details. Stamper, POI 
22809 (LLC), Tampa, FL 33622. 


MAKE $9,000 each transaction! Buy sel 
Government seized cars, houses, computer: 
UN Surplus: Box 3578-YB, Anaheim 


$40 - $108/houn. Restore Damage 
Countertops WITHOUT НЕРІ. АСЕМЕМІ 
Millions of apartments, homes pay profit 
immediately! Free Information. RENEW 
РО. Вох 9900-55, Vancouver, WA 98664. 


SHOCKING MAIL ORDER PROGRAM 
$100,000.00 GUARANTEED In 12 Month 
00 САЅНИ $1.00 (Redeemable 

85 Spetti Dr. Fremont, CA 94536 


SUCCESS! WEALTH! POWER! You cai 
have it all! Free Information: PARAGON 
316 Wellington, South Lyon, MI 48178. 


$376.00 FROM ONE SACK CEMENT! 

Huge demand. Picture Proof $1.00 (Refund- 

ao, BRINCO, Box 1092, Hesperia, CA 
45. 


ASSEMBLE PVC Furniture. Free re 
port reveals how to double your income ii 
60 days! Easy. Write: PVC, 771PS, Вай 
Ground, Washington 98604-0771 


FREE Information. Home businesses. Un- 
limited income. Very low start-up costs. 
High profit margin. GEM MARI ING 
1-800-541-0900. 


14,847 HONG KONG, Taiwan PROD- 
UCTS CHEAP Small lots. Some samples 
free. Harbor, Box 1719-PS-12, Yuba City, 
CA 95992. 


FREE DETAILS—EXPERT RI 
How to get rich buying and selling foreclo 
sure properties. Box 5000A, #412, Danville 
CA 94526. 
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SUCCESS BEGINS WITH YOU! Free in- 


ormation. Сшірв Mail Order Books, Box 
341В, Downey, СА 90241. 


PROFITABLE BUSINESSES for sale by 
wher, AFFILIATED BUSINESS CON- 
SULTANTS, 719-630-8188. 

YEARLY “hidden” in your com- 


$97,500 
uter? Yes! [Free] report: Simpson, 771 PS, 
Battle Ground, Washington 98604-0771. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


BARGAINS Below Whole- 
sale! Many Free! — Liquidations... 
Closeouts! ... Job Lots... Single Samples. 
Free details. Worldwide Bargainhunters. 
Box 1409-B, Holland, MI 49422. 


$200 DAILY reclaiming 4 “Discarded Car 
Batteries.” Easy! (Free) details: Battery- 
nan, 771 PS, Battle Ground, Washington 
98604-0771. 


MAILORDER OPPORTUNITY: Start 
ofitable home business without ex] 
nce or capital. Information free. Mail 
Irder Associates, Inc., Dept. 668, Montvale, 
NJ 07645. 


500,000 AMAZING MONEYMAKERS 
Photographed! Catalogs, Box 18628-G, San 
Antonio, Texas 7821! 


CONFISCATED CARS, Start your own 
business-buy for resale-trucks, boats, 4- 
wheelers, TV's, stereos, furniture by Drug 
Enforcement Agency, FBI, IRS. Unbeliev- 
able bargains on late models. Available your 
area now. Call (805) 682-7555 Ext. C-1042. 


Multi-Channel Microwave 
Т.М. Receivers 
эч Parabolic Dish 40-6 Gain 
LIFETIME WARRANTY 


КЕС 
E Eoen Repant Reale 

as ces ЕГ 

Lon] өл поа 

VISA/MC/COD 3: CREDIT 08 PRONE ORDERS 

RENTAL MOVIE STABILIZER. Connect 

between VCRs or to monitor. $59.95 1-800- 
338-8751. 


FREE CATALOG—CABLE TV Products- 
VIDEO MART — 3938 E. Grant, #241-A Tuc- 
son, AZ 85712 (602) 721-6557. 


SUCCESS! MONEY! POWER! You can 
ave it all, Free literature. St. Thomas, 84-S 
Spring, New Britain, CT 06051. 


WHOLESALE PARTS| 
184 page catalog 


ENTREPRENEURS Only! Financial 
juccess—unique nem plan. Small 
nvestment—maximum $$$ RETURN. 
2nclose $11.95 to: J.M.L. inc. PO. Box 8486, 
'amuning, Guam 96911. 


Replacement parts for 

outdoor Power Equipment 

COMMERCIAL, HOMEOWNER, 
RECREATIONAL, 


LS. THORPE CO., INC. 


MECHANICALLY inclined individuals 
lesiring High Weekly Profits operating 
mall Manufacturing business Without In- 
estment write: Businesses, 92-P Brighton 
1th, Brooklyn, NY 11235. 


DIAMOND distributors needed. Unlim- 
ted income potential. 75% below retail. 
4| hr. recording. (919) 282-9350. 


PROVEN, SUCCESSFUL, home oper- 
ited business! Start on a shoe string! 

waranteed! Free details! Paramount 
Publishers, Route #4, Box 462-A, Boone, 
NC 28607. 


HOT NEW FIELD! Recharge toner car- 
rid es for laser printers. High growth 
ket. Hug p tential. Free details; 
Wie to Рі 1358, Green River, WY 


РО. BOX 45245 DEPT M 
SOMERVILLE MA 02145 


Send $400 
for Catalog 


new man. Helping others. 
Free proof--SEND МО MONEY--onl 
LU Survival 20 Box 3256, 


LEARN which VITAMINS and MINERALS 
can help you feel better. Send $2.00 to: Feel 
Better, Р.О. Box 246P, Colfax, IN 46035. 


START а SUPER PROFITABLE BUSI- 
NESS from scratch. FREE Subscription 
о Opportunity Magazine telis how, Write 
portunity, Dept. 044, 6 М. Michigan, 

icago, I 


HOW TO START AND OPERATE YOUR 


DWN PROFITABLE BUSINESS АТ НОМЕ. 
Send $20.00 to: Heritage Publishing, Ingal- 
ide Road, Greenville, NY 12083. 


SUCCESSFUL HARDWOOD MARKET- 
NG Audio Cassette Program Show How 
Го Establish and Succeed with a Hardwood 
Retail Outlet. $32.00 ($39.00 Canadian). 
ducational Marketing Consultant, 625 
Second Street, Helena, MT 59601. 


MOST Sought after MONEYMAKING 
Techniques available FREE INFORMA- 
пом. Write: Hitt Publishing Co., 4509 Im- 
erial Palms Ct., Largo, FL 34641. 


“$100,000 Annually and up”. Part time 
arnings, "Free as a Gull”, Health hints. 
Check $2.75 each report. A’ 

(1 Lincoin Building. 0k42 NYC 10165. 


т New Easy Home Employment 
Method $39.95 Complete Kit, Burke, Box 
|23, Winsted, CT 06098. 


your own boss! 1001 fast, easy ways 
o make money! Free! Rush name, address 
Money Making, Dept. PS, Box Z, Studio 
йу, CA 91604. 


FREE REPORT! 100% Complete Home 
Business! Guaranteed For Life! Income Р.О. 
Box 2233, Ventnor, NJ 08406. 


HOW Ex-factory worker made $242,456 
rom a product he got FREE. You can too. 
Write: FREE, 708 - 12th St., N.W, Dept. 
M8030, Canton, Ohio 44703 


KITCHEN REFACING KITS 


DO It Yourself Oak Kitchen Refacing 
Kits—custom-made doors & self-stick Ve- 
neers. Sample door & instructional litera- 
ure, $12.95 + S/H, Refundable w/order. 
-В00-426-6018, 1-313-585-9003, MC, Visa. 


FOREIGN PERIODICALS 


WORLDWIDE ENGLISH NEWSPA- 
"ERS/MAGAZINESI! Sampler: 3/$2.49. 
‘REE BROCHURE. MULTINEWSPA- 
ЕЕЕ, Box DE-3B, Dana Point, California 


SELF-HYPNOSIS TAPES: Natural 
sounds, hypnotic music, and positive sug- 
gestions help you achieve your goals. Quit 

moking $8.95; Lose Weight $8.95; Reduce 
Stress $8.95. Free catalog of video and audio 
hypnosis tapes with order. Jacla Quality, 

Melody Drive, Attleboro, MA 02703 


WATER PURIFICATION 
WATER! Home Der 


Discount Prices! 
Box 45981, Center Hil 


ers. 

WATERWISE, 

33514-0459. 
BODY BUILDING 


„слез and arms 
+ increase strength 
* build muscle mass, 
in just days! 
Send for FREE info! 
| pas 0 Bo 2888 "осир 


HEARING AIDS 


HUGE SAVINGS. Шиш dealer 
markup. Free Trial. Batteri 
‘Terms Arranged. Lloyds- PSC, Rockford, IL 
61104. Call 1/800/323-1212 Toll Free. 


Q HEARING AID: 
PRICE CATALOG FREE! 


SUPER $AVINGS! Newest. Finest. All 
I Buy DIRECT & save up to HALF! 
salesmen. Sold by AIR MAIL on HOME 

I TRIAL. FREE Catalog. Write: 


MONEYSAVERS, 


t. PS12 9530 Langdon Ave.. 
[E Cal. 91343 


HAIR CARE 


IECES— Free Catalog! Total 
PS-12 West, South Norwalk, CT 


MINOXIDIL. Grows Hair 4 Months. Box 
1213, Makati 1299, Philippines. 


GROW HAIR with new low cost product 
that really works, guaranteed. For infor 
mation Write: Jerri, Box 184, Brigham City, 
UT 84302. 


RENTAL MOVIE 
_ STABILIZER 


THE PERFECT VIDEO CHAIR! 


For playing games 
kids love it! 
Steel frame, heavy 
fabric cover, foam 
seat, stackable 
Works for adults 
SASE to: WESTERN Girt А SPECIALTY 
РО Вохз5вг WaLNuT CREEK, CA 94598 


Rental Tape Stabilizer мо 
* Eliminates loss/floshing of color, Ш 
твена Hanna vide pii 


RADIO TV 


POLICE—Fire Scanner Radios. Ham, 
CB, Marine, 2 Way. HPR, Box 19224PS, 
Denver, CO 80219. 


CABLE TV CONVERTERS We sell only the 
best low prices, we ship COD. $2.00 for cat- 
alog Ace Products, PO. Box 582, Dept. S, 


Saco, ME 04072, (207) 967-0726. 


CABLE-TV BOXES 


Descrambler • Converters 


FREE CATALOG 


TRANS-WORLD CABLE CO. 
12062 Southwest 117th Ct., Suite 126 
Miami, Florida 33186 

800-44; 


CB RADIO 


SECRET CB manuals, modifications, ac- 
cessories. Catalog $2—Selman Enterprises, 
POB 8189, Corpus Christi, TX 78468-8189, 
(512) 853-2935. 


SATELLITE TV 


DECODER: Build your own independent 
Videocipher Il decoder and receive free Sat- 
ellite TV pictures. Simple instructions. 
Radio Shack parts list and circuit board, 
only $49.00 (05. Send cheque or МО pay- 
able to: С.А. Comeau, Box 1327, Halifax 
North, N.S. Canada, B3K 5H4. 


FREE Catalog 36 Pa; 
Nobody undersells 
(800) 222-9064 


es. Major Brands. 
ST-Since 1977. 


VIDEOCYPHI 
CODER SCHEMATICS (Complete Set) Au- 
dio & Video Parts list-much more! $14.95. 
The Stage Door Video, Р.О. Box 576, Burns- 
ville, NC 28714. 


SATELLITI 


Save 30%-60% 
Systems 
М Plus upgrades for present owners: 
Receivers, IRD's, movers, LNAS, 
LNB's. Feeds. 6 to 16 dishes & 
Ku equipment 
Names Like — 
‘Chaparral, Uniden, Drake, 
б) Houston, Channel Master, etc. 
@ - 800-334-6455 
A}, SKYVISION INC.* 
2026 COLLEGE WAY 
M FERGUS FALLS, MN 56537 


mm OR UPDATE YOURSELF! 


SATELLITE TV systems and components, 
Informative catalogue $2.00 (refundable). 
Write: MPR Industries, P.O. Box 361, Wil- 
lard, UT 84340-0361. 


HYPNOTISM VIDEOCIPHER ІІ SATELLITE DECOD- 

FREE Hypnotism. Sleep Learning Publi- ERS At Dealers Cost! We C.O.D.! 1-704- 
cation DLP, Box 487, Anaheim. CA 92815. 682-9536. 

FREE Hypnotism, Self-H: Wholesale 


Learning Catalog! Drawer 


CABLE EQUIPMENT 


CABLE TV CONVERTERS 
Why Pay a High Monthly Fee? 


Jerrold, Oak, Hamlin, Scientific Atlanta, Zenith, and more! 
60 day warranty. Shipment within 24 hrs. For fast ser 
ice MCMISA C.0.D. Telephone orders accepted. Eve 
ning hrs. also. (312) 698-1259. Stamped Envelope (506) 
postage for FREE catalog. No. II. orders. 

L & L ELECTRONICS 

1430 Miner St., Suite 522 

Des Plaines, ІІ. 60016 


CABLE ТУ Converters, Remotes, Filters 
for Beeping Any Channel 1-313-979-8356. 


CABLE TV CONVERTERS Scientific At- 
lanta, Jerrold, Oak, Zenith, Hamlin. Many 
others. “NEW” VIDEO HOPPER “The 
Copy Killer”. Visa, M/C & AMEX 
'-800-826-7623. B&B Inc., 10517 Upton 
Circle, Bloomington, MN 55431. 


CABLE TV PRODUCTS—FREE САТ- 
ALOG—Zenith, Oak, Jerrold, Tocom, 
Panasonic, Scientific Atlanta. ARIZONA 
VIDEO, 3661 N. Campbell, #310-R, Tucson, 
Arizona, 85719. (602) 323-3330. 


SATELLITE T.V. EQUIPMENT 
Prices. Catalog $200 J&R ELECTRON- 


ICS, RT. 2, BOX 54-A, GREENMOUN- 
TAIN, NC: 28740. 
HOBBIES/COLLECTION. 


MILITARY Medals Catalogue $1.00. Sub- 


Baldwin, NY 11510. 


AQUARIUM products catalog. Name 
brands, discount. fune 
TFC, Box 65-PS, 


rices! $2.00 refundable. 


‘elton, CA 95018. 


MINI PISTOLS 
2Уг TO 3" LONG 
“FIRES BLANKS” 


SOLON, OHIO, 44139 


' WESTERN. 
* DERRINGER 


к $8.00. Vernon, Box 1387PS, М. | 


COIN & CURRENCY 


BRILLIANT uncirculated United States 
Silver dollars! (1878-1904) selling two for 
$70.00 selling four $140.00! Satisfaction 

uaranteed! Free silver dollar catalog. Ad- 
ison Thompson, Box 1085, Black Moun- 
tain, NC 28711. 


RARE Coins on Approval. Free Informa- 
tion! Federal Coin, POB. 1121, Huntington, 
NY 11743, 
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ELECTRONIC STEREO ETC. 


SCIENTIFIC ATLANTA $140.00 


STARGATE 2000 CORDLESS 
*NEW 


CABLE CONVERTER $99.00 


THE BEST BUYS & WARRANTIES 

FOR DECODERS & CONVERTERS 

START WITH A FREE CATALOG 
FROM: 

M.D, ELECTRONICS 
115 NEW YORK MALL 
OMAHA, NEB. 68114 
ORDERS & CATALOGS CALL TOLL FREE: 


1-800-624-1150 


'OR INFORMATION & TECH SUPPORT 


LASERS, From $89.95 Write: MWK In- 
dustries, 9852 Katella #340PS, Anaheim, 
СА 92804 


AIR GUN 


RWS PRECISION 
PRODUCTS CATALOG 


Featuring RWS DIANA 
Precision Airguns, 
with Full Lifetime 
Warranty. 


Plus RWS Airgun Pel- 
lets and Airgun Acces- 
sories. The Legendary 


Rottweil Brenneke Slug 
Cartridge, and RWS 
Rimfire, Centerfire, and 
Flobert Cartridges. For 
your copy send $1.00 
for 2nd class, $2.00 tor 1st class delivery to 


DYNAMIT NOBEL-RWS INC. 


405 STONEHURST CT., NORTHVALE, NJ 07647. 


HUNTING INFORMATION 


A 
BELL © CARLSON 
GUN STOCK 


The perfect Christmas, Birthday 
or Special Occasion Gift for your 
Spouse or Favorite Relative. 


Carbelite stocks for current 
model, standard barrel rifles 
and 12 gauge Rem. 870 and 
1100 shotguns. 


Carbelite Riflestock $129.95 
B & C Shotgun Stock $ 99.95 
Special Length of Pull$ 15.00 


Call (913) 626-3204 for an au- 
thorization number to send your 
spouse's action and 5 rounds 
of ammunition. For an additional 
$12.00 + $7.50 freight we will 
fit the action into a B & C Stock 
and test fire. 


Bell & Carlson 
509 N. 5th, Atwood, Ks. 67730 


BIRDS, ANIMALS 


FLYING Squirrels Wonderful Pets. Litera- 
ture $1.00. Starling's Squirrel Ranch, 
Neches, TX 75779. 


RUBBER STAMP. 


Order "CUSTOM MADE" 


RUBBER STAMPS 


UP TO 4 LINES only $995 
(Max.30 letters per line) 
INK PADS only $1.95 


Black Blue. Rea 
Аза 25¢ per tem for postag: 
SATISFACTION GUARANTEED 
FASTSERVICE -YourOrder Shipped in 5 days! 


TREASURE FINDERS/ 
METAL DETECTORS 


With White's New EAGLE Metal Detector. 
Programi ‘Computer locate ont 

valuable items! Fun and profitable! Models 
from $99.95 


For a Free Catalog 
Call Toll-Free: WHITE'S ELECTRONICS| 
1-800-547-6911 Dept. PB-7 Sweet Home, OR 97386 


FIND Old Coins, Jewelry Gold Nuggets, 
New Patented Revolutionary Device. 
Catalog. Gardiner Electronics, 31311, N. 
35th Ave., Suite K, Phoenix, AZ 85017. 


BURIED TREASUR 


locate from a LONG DISTANCE 
mith Ultra Sensitive DIRECTIONAL Locator 


2 


sox 


SEND FOR 
FREE INFORMATIVE BROCHURE 


TREASURE Finder Locates Buried Gold, 
Silver, Coins, Treasures. Free Catalog, 
Ra RC10, Box 920839, Houston, Т: 

292. 


MAGIC TRICK, PUZZLES 


BECOME A MAGICIAN! 


Easy. Fast. Learn 48 illusions with THE MAGIC 
COURSE. Complete instructions, plus valu- 
able membership in magician's society and 

juarterly “It's Magic" newsletter. $29.95 + 
3.50 s/h. NYS res. add sales tax. Satis- 
faction guaranteed. Send payment to: 
THE MAGIC COURSE, 500-B Bi-County Blvd., 
Farmingdale, NY 11735. 


MARKED CARDS. Card tricks are easy 
with marked deck. Send s3 69 per deck, 
plus $1.25 P&H. RLR SPECIALTIES, Box 
593, Brookfield, IL 60513. 


STAMP COLLECTING 


PENNY Stamp Approvals. Regardless 
Catalog. C. Kloster, 4164 52nd St. San 
Diego, CA 92105. 


FREE! Surprise Collection With Approv- 
als. Jay, Box 750128, Petaluma, CA 94975. 


БО DIFFERENT Old US. Between 1861 
and 1939 $1.00. Rousch, Box 3734, Mans- 
field, OH 44907, 


FREE US coil pair with approvals. Carl- 
son, КТ? Box 112P, Annandale, MN 55302 


UNITED NATIONS 3 C. 
25e, Approvals. Cornetta, 
Placid, FL 33852. 


1000 MIXED U.S. $3.00 Approval's Al- 
bums, Accessories, Supplies. Shirley Pat- 
terson, Dept 102, Box 29307, Dallas, TX 
75229. 


mplete Mint Sets 
В 1509-P, Lake 


FREE PRICE LIST. FMON, INC., 513 
FAIRVIEW, RIDGEFIELD, NJ 07657. 


FREE! Big Catalog - New edition listing 
thousands of bargains on Worldwide 
stamps, packets, albums, and accessories. 
FREE when requesting stamps on approval. 
Buy what you like. Return balance. James- 
town Stamp Company, Dept EI28PS, 
Jamestown, NY 14701. 


50 YEARS OLD FIFTEEN DIFFERENT 

United States, over fifty years old-25¢ with 

approvals. Jaxon, Box CII-H, New Rochelle, 
few York 10804. 


FREE Worldwide Packet. Penny Approv- 
aan Box 177DB, Pine River, WI 


(LIQUIDATING Tremendous Old Accumu- 
lation. Bargain List Free. Alatalo, May- 
nard, MA 01754. 


1,023 WORLDWIDE POSTAGE 
STAI Y ' 


special 5 
approval service. Other exciting 
stamps included. Buy any or none, 
return balance. 

WILTON STAMP CO., Dept. PS AL 
РОВ. 850, WILTON, NH 03086 


SONGWRITERS 
POEMS-SONGS WANTED. Free 
lishi Қ голосом Broadway Music, 
7438-PS, Sarasota, FL 33578. 
COMPUTERS 
WORLD Largest Software Library 
le IBMPC Write: Reliant, P.O. 
En Sheungwan, Hongkong. 
IBM Software $1.99 Per Disk Sai 


Disk + Catologue For $1. Star Data, 
Cobalt Way, Suite 107, Sunnyvale, 
94086. 


DISCOUNT! Request Countries, Free 
List, Iva's, Box 197, Hanford, CA 93232. 


FREE, US. Mint Set. Approvals. Hilde- 
brand, Box 4867, Santa Clara, CA 95054. 


FREE— $2.00 Collection. 
als, Garnes, 716-S Sixteen! 


juest approv- 
fattoon, IL 


STAMPS from 25 COUNTRIES. Only $1.00 
with latest bargains and sensational а 
provals. Stamps +, Dept, SLS, Box 982K, To- 
ronto, Canada M4Y 2N9. 


U.S. 6 commemorative plate blocks, or 
30 commemoratives, or 200 different used 
commemoratives $1.00! Approvals. Gordon 
Davison Box 58S, Nokomis FL 34274. 


LOANS BY MAIL 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. Many plans in- 
cluded. Try us! Associates, Box 98-P3, 
Brooklyn, NY 1123 


BORROW $40,000 “overnight.” Any pur- 
pose! Free Report. Success rch, Box 
19739-FZ, Indianapolis, IN 46219. 


$100,000 line credit without investiga- 
tion! Private Swiss bank account! Other 
financial benefits! Free valuable report! 
МАСС PS-12, Box 5399, Torrance, CA 
503. 


NEED EXTRA CASH? WE'LL CASH 
YOUR POST-DATED CHECK UP TO 
$100.00 +800-445-0680 


FREE MONEY! $300,000,000 GIVE- 
AWAY. Grants. Never repay. Details $1.00. 
Jakla, Box 3066-PS128, Seminole, FL. 
34642. 


BORROW any amount! Get Visa/ 
MasterCard! Instant reply! Sunrise, 
Box 42Р, 


Bethpage, NY 11714-0042 / 
(516) 349-1649. 


BORROW $500-$40,000! “Оуег- 
night" On Signature. Keep indefinitely! Ac- 
tion Box 5499-Y, Diamond Bar, CA 91765. 


have money to 
finder's fees paid. IMEA, 


ARAB 

buy/invest. То x 

|574, Newport Beach, CA 
60. 


128/PSI, Box 
92663 (714) 72: 


VISA! MASTERCARD! 
Credit Experience! Apply Toll-Free, 24 
Hours: 1-800-888-8851, Extension 26. 


BORROW $500 - $40,000! “On Signa- 
ture!” Any Purpose! 97% Eligible! Free Ap- 
plication: National, Box 7627, Long Beach 

“A 90807. 


BORROW $500-$100,000 bad credit 
no problem. Free application. Box 36PS, 
Grassy Creek, NC 28631. 


BORROW $500-$100,000 No one re- 
fused! Free application. 750 Johnson Hol- 
low, Jefferson, NC 28640. 


$500-$75,000 LOANS AVAILABLE! 
Any purpose. No Collateral. Free applica- 
tion, MFS Industry, Box 531, Bronx, NY 


MASTERCARD Obtained Easily! Quick 
Personal/Business Loans! American, Box 
35726-А, Richmond, УА 23235. 


CASH Loans. Free Details. SCD. Box 
7632-P, San Jose, CA 95150, (408) 258-1735. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
Catalog for instrument makers, repairers. 
Imported tonewood, tools, varnishes, parts, 
accessories, strings, cases. Euro 
instruments. Bows. Assemble yourself vio- 
lin and guitar kits. Catalog $1.00 includes 
10% discount certificate. Dept. MM, 4026 W. 
Belvedere Ave., Baltimore, MD 21215. 


COMMODORE / AMIGA CHIPS, DI] 
NOSTICS, PARTS, REPAIRS. Low pri 
Kasaramicro, 1-800-248-2983. 


ATARI 800/XL/XE/ST Software Cat 
$1.00. 25th Century, Box 8042-PS, Hil 
ville, NY 11802. 


COMPA] APPLE, 
DORE. Send $2.00 for sample disk (sj 
computer) and catalog, refunded with o 
Computer Companion, 45532Fig, Room 
Lancaster, CA 93534. 


o programs. 
Games, utilities. Learn assembly langu} 
Includes source code, software license. 3t 
$5, 720K $6, Book $18. Zipfast, Box 12: 
Lexington, KY 40581-2238. 


WINEMAKING. 


WINEMAKERS— BEERMAKERS 
Free Catalog. Fast Service. Large Select 
Kraus. Box 7850-N Independence, 
64053. 


WINEMAKERS-Beermakers Free C. 
log, Low Prices, Free Recipes. Cellar-S, 
33525, Seattle, WA 98138. 


HOME BREWING 


BEERMAKERS! FREE comprehen: 
Catalog/Newsletter. William's Вох 21] 
P8, San Leandro, CA 94577. 


FORMULAS, PLANS 


LASERS Plans For 5 Plasma La: 
ee Lazex, 35 Winslow Ave., Somervi 
А 02144. 


SCIENCE & CHEMISTRY 


225 PAGES! 1988 Glassware, ch: 
cals, juipment, books, 
DINOSAI 
hensive catalog offered 
column. Established 


CHEMICALS - 
$1.50. established 1953 Hi 
tories, 1302 Washington, 
consin 54220. 


1989 CATALOG, 200 pages. Chemis| 
Biology, Physical & Earth Scii 
Dinosaurs and much more. еді г! 
fessional. $2.00. Merrell Scientific, 1€ 
Buffalo Rd., Rochester, NY 14624. 


ANATOMICAL Products Catalog $ 
Pages 6 00. ACC. 8221 Kimball, Skok 


lanitowoc, 


SPECIAL SERVICES 


INFORMATION On Anything. Fergus 
Research Specialists. 60-15 Woodside A 
nue, Woodside, NY 11377. 


CONFUSED by funeral costs, intir 
dated by mortuaries? Everything пее 
to plan ahead, negotiate expenses ($8.0 
Memorial Planning, Box 2921, Kalisp 
MT 59903-2921. 


GOV'T SURPLUS 


NARCOTICS RAID SEIZURES 
Autos... Vans. ..Boats. . Airplanes. ..Milli 
Surplus Bargains .. many 1% original е 
‘Nationwide’ Sales” Directory- 100. 
posal Box 19007.F2, Washington, 1 
20036. 


Guide Government Sur 
OD. $3.00 plus $1.00 handling. 
809-PST Cle lake Road, Cocoa FE 329: 


AIR CONDITIONING 


FREE Brochures. Repair air conditic 
ing, Refrigeration, Gas Heating, full 
structions. Doolco, Inc., 11252 ig 
Dallas, TX 75229. 
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EDUCATION & INSTRUCTION 


(SUPERLEARNING! Triple learning 

ынны ыы Dereka Е 

; control stress. Free—book excerpt & 

talog. Superlearning, 450-PS12 Seventh 
venue, М.Ү.С. 10123. 


FOR INVENTORS 


PATENT IT ECONOMICALLY! Free de- 
tails. Licensed since 1958. Rainer Associ- 
ates, 2008 Fondulac, Richmond, VA 23229. 


Can you patent and profit 
from your idea? Calll or write for your free 
information package. Over а of serv- 
ice. AMERICAN INVENTORS CORPORA- 
TION, 82 Broad Street, Dept. PS, Westfield, 
Massachusetts, 01086. 1-800-338-5656. In 
Massachusetts or Canada call (413) 568- 


ошо. w WIDE COLLEGE OF AUC- 

INC. Since 1933. Term Soon. 
e Cataloj VOL. Gordon E. Taylor, Box 
49, Dept. 3 Mason City, IA 50401. 515/ 
23-5242. 


SEANN FRENCH EASILY - 3 lessons 
500 plus fre introduction, Send to: Ayme, 
aware Ave, Somers Point, NJ 08: 


PARALEGAL GRADED CURRICULUM. 
pproved in-depth training by correspon- 
Ne BLACKSTONE SCHOOL OF LAW: 

0 years of legal training. Write for free 
talog. PO. Box 790906, Dept. PS, Dal- 
s TH 


HIGH SCHOOL at home, diploma 

warded. Low monthly payments. No 

asses, information free. Phone free 

800-228-5600, or write: American School, 

m $347,850 E. 58th St., Chicago, IL 
7. 


NEON АЯТ а TUBE 
CHOOL- Popularity of neon is pedi 
earn this specialized skill, ill Employment 
pportunities abound. 

ROCHURE 2130 DS E. Hawthorne, Pore 
ind, OR 97214 503/239-5309. 


FREE 1988 CAREER GUIDE. Earn more 
опеу with Success Proven Correspondence 
iploma Courses. Granton Institute, 263B 
delaide Street West, Toronto Canada. 


HANDLE YOUR OWN LEGAL AFFAIRS. 
е a Paralegal. Accredited Attorney In- 
ruction. Home Study. FREE CATALOG. 
outhern Career Institute, Drawer 128PS- 
158, Boca Raton 27. (305) 368-2522. 


VILLARREAL NATIONAL UNIVERSITY. 
Шу accredited state university, 45,000 
udents on campus. Offering non-residen- 
1 Master's and Doctorate degrees. In- 
aire: Intern: gram c/o Interna- 
onal Educational Consultants, 4521 
ampus Dr., Suite 4449, Irvine, CA 92715. 


COLLEOMATE research catalog. 306 
iges—10,278 papers available. Rush 
2.00, Research, 11322 Idaho, $206K T, Los 
ngeles 90025. (213) 477-8226. 


SUPER-INTELLIGENCE! A “yd 
ilts guaranteed! EDEPS, Вох 1462, len- 
ra, CA 91740. 


REE COLLEGE TAPE External Degrees 
us./Pub. Admin. LAW (Qualify Bar) Ac- 
edited, Fin. Aid 1-800-759-0005. LA 
ALLE UNIVERSITY, ST. LOUIS, Mis- 
uri 63146. 


ECOME A Professional Real Estate 
[а оР Property Manager. 1-800- 
4: 


UNIVERSITY DEGREES Without 
lasses! Accredited Bachelor's. Master's, 
octorates. Free Revealing Facts! Thorson- 
312, Box 470886, Tulsa, OK 74147. 


FULLY APPROVED UNIVERSITY DE. 
REES. Economical home study for Bach- 
or's, Master's, Ph.D., йу approved by 
alifornia State Department of Education. 
restigious faculty counsels for indepen- 
snt study and life experience credits 
000 enrolled students, 400 faculty). Free. 
formation — Richard Crews, M.D. (Har- 
rd), President, Columbia Pacific Univer- 
ty, Department 2R5D, 1415 Third Street, 
an Rafael, CA 94901. Toll free: (800) 
21-0119; California: (800) 552-5522; or 
15) 459-1650. 


E — M 
BUILD SELF-CONFIDENCE. Guide to 
ore control in your life. Send $3.50 to: 
ox 692, Coshocton, Ohio 4381: 


FUNERAL SERVICE - Homestudy 4 
onth CERTIFIED MORTUARY TECHNI- 
IAN am. FUNERAL SERVICE IN- 
TITUTE, Box 1184, Deerfield Beach, FL 
3443, 1-800-323-5532. 


PRINTING SERVICES 


CIRCULAR Маа 2000 Printed & 
ailed for $39.00. Send с/т ШЕ DLM, 
6 Grandview, Trenton, NJ 


PATENT AND DEVELOP Your Invention. 
Registered Patent Agent and Licensed Pro- 
fessional Engineer. Send for FREE PATENT 
INFORMATION Every Inventor Should 
Have. Richard L. Miller, 12 Parkside Drive, 
Suite-N, Dix Hills, NY 11746. (516) 
499-4343. 


INVENTION RESOURCES. Box 99141, 
San Francisco 94109. R&D, Manufacturing, 
Marketing, Finance. 


FREE help for inventors! No charge for 
recording forms and evaluation. Affiliated 
Inventors Foundations, 2132-1 Bijou, Colo- 
rado Springs, CO 80909, or Toll Free 1-800- 
52! 


INVENTORS: INVENTIONS MAR- 
KETED & Developed for U.S. Patenting by 
Former US EXAMINER, 


PATENT OFFICE 
Professional Patent Engineer | FREE 


INVENTION CERTIFICATES. g 
Representative, Suite 3815PS Wostword 
Building, New York, NY 10007. 


INVENTORS! Idea search being conducted 
by DC based firm. Call APSI, 1-800- 
888-6088 ext. 238. 


BUDGET Patent Research —WHOLE- 
SALE Prices for Multiple Patent Searches. 
1-800-432-5683. 


EMPLOYMENT INFORMATION 


GOVERNMENT JOBS $16,040 - 
$59,230/yr. Now Hiri 


Your Area. Call 

805-687-6000 Ext. R-20025 for current Fed- 
eral list. 

OVERSEAS ... $25,000 - $75,000. Free 


Report! Employment, Box 19760-FZ, Indi- 
anapolis, 
$1000 MONTHLY. Part 
have answering machine. 1-416-482-3000 
XI52A, Days/Evenings/Weekends. 
JOBS, Cruiseships, Tugs, Ships, River- 
boats, Oilrigs: Women-Men. Work month- 
Home month. USA + Overseas. Informa- 
tion $3.00 Marine Employment, Box 223, 
Central, IN 47110. 
Work! Excellent Pay! Assemble 
roducts at home. For info. Call-504- 
1-8003 Ext. A-8068. 


LOTTERIES 


MORET A DOR Use science to lict 
's. #1 program Nation-wide. IBM 
Compatible PCs $19.95 CALL NOWI Visa, 
MC 1-800-456-5825. 


OF INTEREST TO ALL 


SPORTING GOODS 
WORLDS largest selection of blackpow- 


der guns and accessories. Send $3.00 for 
illustrated catalog featuring 7000 items. 
pt. 14, Union City, TN 


Dixie Gun Works, 
38261. 


TRY SOMETHING OLD: Ice age weap- 
ons: Spear, Throwers, Target Spears, Tate 
Enterprises, Box 110755, Aurora, CO 


WATERBALLOON SLINGSHOTS. 
Wing them waterballoons 120 yards!! 
Ammo included. Send $14.95 plus $1.50 
Postage to: Adam Trexler, 2706 Calgary 
‘ensington, MD 20895. 


PHOTOGRAPHERS 


FREE KODAK FILM Offer!! 250 Rolls ОГ 
Kodak Film, Any Size Or Exposure. Free 
yu-PS, 1311 Laurelton, 


Ave., 


Endicott, Cae 
CATALOG, BROCHURES 


‘CATALOG of Unique and Personalized 

fts. $1.00 (refunded on first order) D & D 

INTERPRISES, 8535 Bluebird Dr., Dept. 
2, Westchester, OH 45069. 


MONEY MAKING OPP. 


BUMPERSTICKER Printer. Cheap, 
ETE Portable. Free Details. Bumper, 
22791 (LLD), Tampa, FL 33622. 


WINNINGEST Numbers, combinations, 
proven beat odds. Bingos, Horse, dogs, har- 
ness, lotteries, $5.00. POB 70636, Pasa- 
dena, CA 91107. 


SECRETS OF READING. Learn to Read 
Better.. minutes per day for 30 Days!! 
Only $2.00 brings secrets/samples: Dr. N, 
Box 13034, La Jolla, CA 92037-0705. 


EARN Money. Companies Need Home- 
workers. No Experience. Call Lisa 1-813- 
545-8421. 


WEALTH! RICHES! Operate your OWN 

home business. UNILIME POTENTIAL! 

Era Gee reveals. P RP method. 

mo Nickels, Rt. 1, Box 30, Fairmont, 
683! 


LEARN Invention Development Proce- 
dure, at my charitable School. 1-314- 
435-9290. Evenings. 


MARKET Inventions yourself. Eliminate 
middleman. Guaranteed! Alternative 
bou Newsletter, R5, 8795s, Twin 
Falls, ID 83: 


INVENTORS: If you have an invention 
2 sale or license, write for free booklet 
explaining how we can help you. Kessler 
les Corp., C-7-FI, Fremont, Ohio 43420. 


PATENT SEARCHES $100 Do you need 
a patent attorney for patenting, licensing? 
1.800-877-2232 ext. 452. 


INVENTIONS WANTED 


INVENTORS! Confused? Need help? 
Call AIM for free information kit. In US. 
and Canada. Toll free: 1-800-225-5800. 


IDEAS, INVENTIONS, NEW 
PRODUCTS WANTED FOR 
Presentation to industry and exhibition at 
national innovation exposition. Call free 1- 

800-288-IDEA. Or write: 


NEW IDEA? Innovation Center in Wash- 
ington, D.C. will assist you through 
RESEARCH and DEVELOPMENT! Free 
Kit—1-800- 628-2828. 


INVENTIONS Developed Marketed. 
Free Invention Certificates. 
Suite 3615- 


TURERS REPRESENTATIVE, 
PS, Woolworth Building, New York, NY 
10607. 

INVENTORS: Free information on offer- 


ing your invention for sale. Kessler Sales 
Corporation, C-7-IW, Fremont, Ohio 43420. 


JOKES & NOVELTIES 


FREE Jokes/Magic Catalog. Giftworld, 
512 3rd, Meminnville, Oregon 97128, (800) 
544-2694. 


PERSONAL 


COLLEGE DEGREES, High 
Diplomas. Authentic looking. 
log. National Certificate, Dept. PS 130, 
5th Avenue, New York, 10010 (718) 768- 
6803 Ext. 100 (24 Hours). 


TOYS & GAMES 


IDUCTORY OFFER Unique New 
emet Great Gift $8.00. TB.L, PO. Box 490, 
Middletown, NY 10940. 


JOIN The Millionaires Club. 3 Cents Per 

Day, A 3 Year Membership. New Car Give 

jay (Members Only). Send $32.50 TO: 

IN AND ASSOCIATES, Box 593, 
Frewsburg, NEW 230 DATOS. 


HERBS— Yohimbine, | 
ginere. Catalog 31.00 refundable. Jude 
Herbs, Box 563PS, Huntington Station, NY 


‘CUT up to 10 years off the life of your 
home loan and save tens of thousands of 
dollars in interest without refinancing, ap- 
plications or appraisals. Write: Heinrich As- 
sociates, Dept. 218, PO Box 891, Dayton, 
Ohio 46401-0891 


RIBE FREE TO 750 MAGA- 
ZINES, $10.00 detailed directory, message 
(405) 624-1146 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 10 S. Wabash, Dept. 457, Chi- 
cago, 60603. 

TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


JEWELRY 


WATCH REPLICAS! Lowest Prices! War- 
ranty! Exact weight! ISKT Goldplated! 
(404) 963-3USA. 


Jewelry. 55¢ dozen (Catalog 
256). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


BOOKS & MAGAZINES 


UNIQUE BOOKS. Learn HOW to do al- 

most anything! FREE catalog, CardifP 908 
Niagara Falls Blvd. North Tonawanda, NY 
14120-2060. 


99 FREEBIES you can receive from the 
government. Books. pamphlets, posters 
photos. gifts plus more free. For complete 

list on how to obtain them, please send 
$4.95 to: Information Services, 7000 
Overseas Highway, Marathon, FL 33050. 

FLIGHT To The Room Below. By private 
plane to fabulous Carlsbad Caverns. Send 
check or money order $2.25 + $1.00 postage 
and handling to; Sierra Publications, РО. 
Box 1506, Pollock Pines, CA 95726. 

BOOKS Of All Interests, Send $1.00 Cat- 
alog. Variety Books, Box 2479, Bloomfield, 
NJ 07003. 


$4000 PER WEEK LISTENINO TO 
PEOPLE'S SECRETS! LEGAL! Details 
n Vue a od Write: m Room 
x 5, Brunswick, OH 44212. 


COLLECT $50,000! Free Detai 
uel-PS, 905 West 46th, Savann 
31405-1767. 


1PREDICTED THE CRASH! Free Infor- 
mation. Investment, Box 24013-E, Dayton, 
ОН 45424. 


PROFITABLE OCC. 


HYDRAULIC JACK REPAIR MANUAL 
and catalog $10.00. Hydraulic Parts Suy 
ply, Box 4157, Brownsville, Ex 78523-4157. 


LEARN VCR Cleaning, 
Profits! Secrets. Revealed! "Nel 
Necessary. 
CATION, : 217 E. 86 St., Suite 272, PS11, 
New York, NY 10028. 


MAILING LISTS. 


NEW ACTIVE NAMESIT 
RANDOM STATES Available! IMMEDI- 
ATE SHIPMENT! Adhesive Labels— 
Guaranteed Ор) Opportunity Seekers 500/ 
$25; 1000/$40. Others. Advon, Drawer B6, 
Shelley, ID 83274. Visa/MC/AmEx. 1-800- 
992-3866. 

FRESH quality, responsive computeri: 
guaranteed mailing ista! Zip juence, Peel 

stick labels. Any category $4.00 hundred. 
$30 thousand. Mailco, 1418 Homan, Fort 
Worth, TX 76106-9055. 


WEW NAMES DARVI IMEDIATE 


1,000/$18; 2,000/$29; 5,000/$59. QUALITY 
Lists, Box 1305-CW, Seaford, NY 11783. 
VISA/MC/COD. 800-356-6392. 


REMAILING SERVICES 


CONFIDENTIAL Mail Receiving/For- 
warding. Mail Drop, Box 18099Р8, 
Orlando, FL 32860. 


MISCELLANEOUS 


MAGNETIC LEVITATION achieved 
simply, inexpensively, Genuine free light 
ordinary magnets. $5.00 Instruction 
Booklet: MAGNEFLIGHT, 44 Castle Run 
Drive, Bear, DE 19701. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 


ing, fiberglassing, repairing and reproduc- 
ing with our Mold Making Supplies, Cata- 
log $2.00. /PS, Box 


CASTOLITE, Dept. 
391, Woodstock, IL 60098. 
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Product Information 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


1201 Radar Detection A Bel-Tronics bro- 
chure explains Ka Band photo radar equip- 
ment. Some of the questions addressed: Is 
photo radar legal? Where is Ka Band photo 
radar being used? Is photo radar the only type. 
of equipment that can be used at Ka Band? 
Free 


1202 High-Tech Newsletter Join profes- 
sors, engineers, and other professionals with 
the Casiolink, Casio's high-tech newsletter. 
The latest developments in electronic prod- 
ucts are discussed and useful applications 
from newsletter readers are shared. $2 


1203 Telescopes Explore the universe with 
Celestron telescopes. Premium-quality optics 
are available for everyone, from beginners to 
advanced researchers. This 28-page color bro- 
chure has complete specifications. $1 


1204 Custom Саг Covers А custom-fit car 
cover is one of the best ways to protect and 
care for your car. Exoto's Coverup is made of 
Evolution 3 fabric, and will give your vehicle 
the superior protection it deserves. A full-color 
folder explains how. 50¢ 


1205 Tudor Building Plans Home Plan- 
ner's 104-page booklet features building plans 
for delightfully charming English Tudors. There 
are plans available in a variety of sizes and 
budgets. Construction blueprints are also 
available at low cost. $3.95 


1206 Water Heater — This full-color bro- 
chure from H20T explains how the energy- 
efficient Aquavac 42 instantaneous gas water 
heater operates. $1 


1207 Burglary Prevention A helpful guide 
for car, home, and business owners is avail- 
able from the Insurance Information Institute. 
The ideas in this guide can help you to pro- 
tect your property from being stolen and re- 
duce any losses you could incur, thus helping 
you to keep down the cost of your insurance. 
Free 


1208 Seating Comfort Ease back pain 
and sit in comfort for hours with Jet Enter- 
prises' Posture Right air lumbar cushion. Driv- 
ers and passengers can help relieve back 
fatigue and improve lumbar support. Posture 
Right's unique design and construction fits 
all seating systems— car, van, RV, truck, office, 
and at sporting events. 50€ 


1209 Wood Stoves — Kent's exclusive line 
of wood stoves is featured in this full-color 
brochure. Complete specifications, charts, and 
diagrams make heating your home easy and 
efficient. The brochure includes discussions 
of firebox technology and heating efficiency 
and shows Kent wood stoves in a variety of 
room settings. Free 


1210 Power Tools А complete mini-cata- 
log of Makita's cordless and corded power 
tools includes drills, screwdrivers, sanders, 
grinders, circular saws, jigsaws, cutoff saws, 
trimmers, and polishers. Free 


1211 Wood Finishii This revised edition 
of Minwax's 30-page finishing guide is com- 
plete with time-saving tips and easy how-to 
instructions. Learn how to beautify and pro- 
tect new wood and restore older wood to its 
original beauty. Many projectS are outlined 
with step-by-step instructions and color charts, 
and are illustrated in the guide's more than 
50 photos. Free 


1212 Mail Order Mantels А5 featured in 
a past issue of PoPULAR Science, Newport 
Mantel and Panel Co. offers a wide choice of 
fireplace mantel designs. The mantels are 
made of wood and built to personal specifi- 
cations. $4 


1213 Drip Watering Learn more about drip 
watering with Raindrip's pamphlet for home- 
owners. Planning, installation, operation, and 
maintenance are covered in easy-to-under- 
stand terms. With each person's request, 
Raindrip will send a rebate coupon that is 
worth up to $5. $1 


ADVERTISEMENT == Se 


companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 
handling fee. For your safety, please do not send cash. 


1214 Home Security Does your house 
pass the security test? Find out with Schlage 
Lock Co.'s brochure. Many of the tips for pro- 
tecting your house are from an ex-burglar. Free 


1215 Fireplaces — Superior Fireplace's 
factory-built wood-burning and gas fireplaces 
are decorative and easy to install. This 16- 
page color brochure has information on ac- 
cessories, options, and warranties, along with 
photos of each model. 504 


1216 Outboards Suzuki's two color cata- 
logs describe its 1988 outboards—from a two- 
horsepower model to a 200-hp V6—with True 
Oil Injection and Power Trim standard on many 
models. The Suzuki 150 Super Six has hood 
louvers for higher performance. Free 


1217 Construction Estimating — Techsonix 
Corp.'s brochure of computerized take-off and 
estimating systems for the construction in- 
dustry includes hardware and software for 
take-off and estimating, steel and wood fram- 
ing, topographics, concrete, and landscaping. 
Free 


1218 Ноте Comfort Tempstar offers а 
16-page guide about its energy-efficient fur- 
naces, heat pumps, and central air condition- 
ers. It explains industry energy ratings, how 
the systems work, and how to maximize sav- 
ings. Free 


1219 Wood Finishing The color guide 
from United Gilsonite Labs has tips on wood 
finishing, refinishing, and special stain effects. 
The guide provides how-to information for all 
phases of wood finishing—from removing old 
paint to choosing and applying new stain and 
finishes. Free 


1220 Ной Spring Spas Watkins’ new 18- 
page “Guide to a Better-Built Spa" introduces 
five models, all portable, self-contained, and 
fully insulated for energy efficiency. Also in- 
cluded in the guide are answers to frequently 
asked questions about spas. $2 


mmm" FILL IN COUPON AND MAIL TODAY =. 
POPULAR SCIENCE P.O. Box 5131, Pittsfield, Mass. 01203-5131 


THIS COUPON EXPIRES FEBRUARY 28, 1989 


Please send check or money order made out to POPULAR SCIENCE. 


No stamps or foreign currency. Allow approximately six weeks delivery. POPULAR SCIENCE DECEMBER 1988 


1 
i i 
E Note: Роғиля Science Massachusetts address is for Product Information only. П 
Н Please send the items checked below. | am enclosing $1 handling charge (апу H 
H number of items per coupon) plus amount required for priced items. Orders will not 1 AM ENCLOSING 1 
i be processed unless accompanied by the $1 handling fee. Do not send cash. 1 
| ooa 0 1205 $3.95 O 1209 D 1213 $1 0 1217 $ — "or priced items H 
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Buy a Ford 4x4 pickup 
and you get standard 
ы get-out-in-the-mud-and- 
Buy a Chevy 4x4 pickup \ sim A] lock-your-hubs system. 
and you get standard E 
shift-on-the-fly 
Insta-Trac System. 


Chevy? gives you shift-on-the-fly convenience as standard equipment. Ford charges you extra for it on both their 
full-size and Ranger 4x4 pickups. Which means, with Chevy, you can take that extra money and tap into our 
Preferred Equipment Groups that can save you up to $1,800* on advanced full-size Chevy 4x4s, $1,900* on Chevy 
S-109 And end up with even more 4x4 truck for your money. Plus save a bundle in cleaning bills in the bargain. 


“Based on Manufacturers Suggested Retail Prices of option packages versus options purchased separately. 
Comparisons based on data available at time of publishing. ©1988 General Motors Corporation. All Rights Reserved. | Lets get it together...buckle up. 


“70 OF AMERICA Z TODAY'S CHEVY TRUCK" 


Our less 
is your gain. 


If you’re looking for a low tar cigarette with 
taste, consider this: Merit has even less tar than other leading lights. 

Yet it delivers a richer, more satisfying taste than you’d expect in a low tar cigarette. 
In a nationwide test, more than half the smokers agreed that Merit tastes as 
good or better than cigarettes that have up to 38% more tar. The secret is 
Enriched Flavor™ Only Merit has it. Who could ask for more? 


Enriched Flavor" low tar. | A solution with Merit. 


Filter 


SURGEON GENERAL'S WARNING: Smoking 


Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 


© Philip Morris Inc. 1988 


Kings: 8 mg “1аг,' 0.6 mg nicotine av. per cigarette by FTC method. 


